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THE    ARISTOLOCHIAS    OF    PARA    (BRAZIL). 

By  Rev.  A.  Miles  Moss,  M.A.,  F.Z.S.,  F.E.S. 

With  Descriptive  Notes  by  Spencer  Le  M.  Moore. 

(Plate  535.) 

The  remarks  which  I  wish  to  make  upon  the  Aristolochias 
of  Para  necessitate  a  short  entomological  introduction,  for  it  was 
in  my  search  for  caterpillars  that  I  was  led  to  bestow  attention 
upon  this  particularly  interesting  genus. 

Comparatively  little  beyond  their  association  with  certain  kinds 
of  food  plants  is  known  of  the  majority  of  species  of  the  large 
lepidopterous  genus  Papilio  inhabiting  the  American  continent. 
One  great  division  of  this  genus,  representing  sixty  or  more 
species,  bears  the  distinctive  title  "  Aristolochia  Swallowtails," 
for,  with  certain  observed  preferences  on  the  part  of  the  butterflies 
for  particular  species  of  Aristolochia,  it  is  the  leaves,  stems  and 
seed  capsules  of  these  plants  which  are  employed  as  the  exclusive 
pabulum  of  their  larvte.  There  are  at  least  twelve  Aristolochia 
Papilios  in  the  immediate  vicinity  of  Para,  which,  during  a 
sojourn  of  fourteen  months,  provided  me  with  a  highly  interesting 
field  of  research  in  the  exploration  of  their  earlier  stages.  The 
result  of  this  work  awaits  publication  in  the  Novitates  Zoologicce 
of  the  Tring  Museum,  and  in  regard  to  the  plants  I  was  careful  to 
press  and  preserve  samples  of  each  species  which  I  encountered 
for  future  identification.  I  could  only  discover  the  flowers  of 
seven  out  of  some  nine  or  ten  species,  so  that  the  identity  of  the 
remainder  cannot  yet  be  fixed  with  any  certainty. 

On  my  return  to  England  in  June,  1913,  I  presented  my  dried 
plants  to  the  Botanical  Department  of  the  British  Museum. 
These  claimed  the  immediate  attention  of  Mr.  Spencer  Moore, 
who  informed  me  that  only  three  species  had  been  recorded  in  tlie 
Flora  Brasiliensis  for  this  part  of  Brazil.  His  investigation  of  all 
the  material  I  have  been  able  to  put  at  his  disposal  has  shown 
three  known  species — A.  longecaxidata,  A.  Burchellii  and  A.  trilo- 
hata,  four  new  species  hereinafter  described,  and  two  (or  possibly 
three)  species,  of  which  leaves  only  have  been  found. 

All  of  these  species  I  managed  to  induce  to  grow  in  my  small 
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garden  at  Para,  where  they  served  as  an  invaluable  adjunct  to  the 
study  of  my  Papilio  larvae  ;  but  I  was  singularly  unsuccessful 
in  getting  any  of  them  to  grow  from  seed.  Three  of  them, 
A.  Huberiana,  A.  Burchellii  and  A.  lanceolato-lorata,  were  often 
tried,  but  with  no  result. 

In  regard  to  their  wild  growth,  the  first  point  to  notice  is  that 
none  of  the  species  are  so  abundant  as  to  constitute  a  striking 
feature  at  first  glance,  though  the  three  mentioned  above  appear 
to  be  widespread  in  distribution,  and  are  fairly  common  in 
particular  local  areas.  The  bewildering  tangle  of  growth  which 
meets  the  gaze  in  a  country  walk  about  Para  not  unnaturally 
tends  to  obscure  its  less  prominent  details.  It  was  only  after  I 
had  learnt  to  form  some  rough  mental  classification  among  the 
myriad  forms  of  leaf  and  stem,  and  my  eyes  more  readily  focussed 
themselves  upon  individual  objects,  that  I  discovered  plenty  of 
Aristolochia  where  before  I  had  thought  there  was  none.  On 
more  than  one  occasion  a  hovering  female  Papilio,  intent  upon 
business,  and  searching  for  the  precise  leaf  upon  which  to  deposit 
an  egg,  revealed  the  obscured  climber.  There  were  other  occasions 
where  the  twining  stems  of  A.  Huberiana,  indistinguishable  from 
other  creepers,  only  broke  into  leaf  among  the  branches  of  some 
tree  above  one's  head,  and  had  consequently  been  passed  unnoticed. 
The  common  generic  characters  of  Aristolochia,  however,  in 
contradistinction  to  other  climbing  plants,  soon  became  apparent ; 
and  not  infrequently  did  the  strong  pungent  odour  of  the  foliage, 
in  the  case  of  those  species  which  possess  it  to  any  marked  extent 
(e.  g.  lo7ig ecaiul ata  Sind  lanceolato-lorata,  but  not  Huberiana),  give  a 
clue  to  their  whereabouts. 

As  to  the  precise  nature  of  the  locality  where  the  several 
species  of  this  genus  were  seen  to  grow  freely  it  is  difficult  to 
generalise.  A.  longecaudata  was  only  found  on  swampy  ground; 
the  large-tiowered  A.  diclyma  seemed  to  require  considerable  shade 
and  humidity  ;  A.  Huberiana,  though  sometimes  overhung,  was 
seen  to  thrive  best  in  full  sunshine,  smothering  the  tree  which 
gave  it  support,  while  the  remaining  species,  found  sometimes  in 
sandy  soil  in  the  open  or  amongst  the  debris  of  a  forest  clearing, 
seemed  to  attain  their  luxuriance  in  a  nice  adjustment  of  light  and 
shade  along  the  many  straggHng  paths  which  intersect  the  matto. 

This  leads  me  to  an  important  observation,  the  frequent 
recurrence  of  which  forced  itself  upon  my  attention,  but  baffied 
all  attempts  at  explanation.  Unless  one  is  to  explain  away  all 
odd  phenomena  on  the  supposition  of  mere  coincidence,  the  entire 
Aristolochia  genus  about  Para  possesses  a  marked  preference  for 
communistic  growth  to  a  degree  which  suggested  intelligent 
co-operation.  It  was  quite  exceptional,  in  fact,  to  find  any 
one  species  growing  alone.  Provided  that  the  conditions  were  at 
all  favourable,  two,  and  quite  often  three,  distinct  species  would 
be  found  within  ten  or  twenty  paces  from  each  otlier.  Then, 
though  the  conditions  appeared  no  less  favourable,  no  more 
Aristolochia  of  any  kind  could  be  found  for  possibly  the  next 
mile.     I  at  first  suspected  the  thoroughness  of  my  investigation, 
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but  diligent  and  repeated  searching  to  ascertain  the  range  and 
distribution  of  each  species  in  the  neighbourhood  served  only  to 
confirm  the  truth  of  what  I  now  assert. 

The  following  brief  notes  in  regard  to  locality,  appearance,  &c., 
may  be  found  useful  in  supplementing  Mr.  Moore's  descriptions. 

A.  dichjma.  Found  in  three  distinct  localities  of  the  matto, 
fully  two  miles  from  one  another,  viz.  Souza  and  Utinga.  Plant 
by  no  means  prolific  but  of  sturdy  growth,  stout  in  stem,  with 
very  large  leaves.  Leaf  heart-shaped,  delicate  in  texture,  smooth, 
glaucous  green,  with  fine  white  bloom  on  under  surface  and  on 
stem.  The  usual  pungent  odour  when  crushed.  Essentially  a 
climber,  easily  attaining  a  length  of  20  to  30  ft. 

A.  longecaiulata.  A  very  rank  species,  only  found  at  Utinga, 
Eio  Guama,  and  near  the  mouth  of  the  Rio  Una,  growing  in  mud 
and  water  left  by  the  frequent  inundations  of  the  river.  Stems 
root  freely  when  covered  with  earth,  and  the  plant  appears  to 
thrive  when  transferred  to  a  pot  of  charcoal  and  sandy  soil  with  a 
plentiful  supply  of  moisture.  Leaves  very  various  in  size,  shape 
and  thickness  at  different  stages  of  growth  ;  dark  green  above, 
lighter  beneath,  rather  rough  but  minutely  veined,  and  impart- 
ing their  strong  pungent  odour  to  the  surrounding  atmosphere. 
Flower  altogether  remarkable,  most  evil-scented,  and  comparable 
only  to  dung.  Doubtless  attracts  special  Hies  to  assist  fertilization, 
though  this  end  is  sometimes  defeated  by  their  becoming  finally 
entrapped.  On  a  comparatively  large  area  of  bushes,  covered  by 
this  thickly  growing  species,  the  flowers  were  particularly  scarce, 
and  though  several  other  flowering  stalks  were  discovered  and 
carefully  watched  after  the  flowers  had  fallen,  in  no  case  did  the 
seed-pod  swell  to  maturity.  When  found  at  their  maximum 
growth  these  flowers  exceeded  14  in.  in  length.  They  were 
bladder-shaped  with  a  hairy  lip,  a  long  tapering  appendix  twisted 
like  a  corkscrew,  and  in  colour  a  semi-translucent  cream,  freckled 
and  lined  with  deep  maroon.  An  old  plant  with  proportionately 
great  and  coarse  leaves  must  have  been  fully  30  ft.  in  length,  and 
was  securely  intertwined  with  other  creepers  in  the  branches  of 
a  tree. 

A.  Huheriana.  Another  thickly  growing  species,  but  prefei'ring 
sunshine  and  only  a  moderate  degree  of  humidity.  Essentially  a 
creeper,  though  tending  to  become  bushy  at  times,  and  ranging  to 
20  ft.  or  more  when  supported  by  a  tree.  Leaves  bright  green, 
with  no  apparent  scent,  of  sturdy  build  and  rather  rough.  Flowers 
very  small  and  insignificant,  and  of  a  greenish  hue  faintly  lined 
with  maroon.  Capsules  disproportionately  largo  and  tightly 
packed  with  an  abundance  of  flat  seeds,  each  of  which  bears 
the  exact  representation  of  a  conventional  heart  with  flanged 
edges.  Both  flowers  and  capsules  generally  very  abundant,  the 
latter  by  their  size  attracting  the  eye  when  hanging  free. 

Localities.  — ■  Curro,  Tucanduba,  Rio  Guama,  Murutucu,  S. 
Joaquim,  S.  Braz,  and  near  the  Bosque,  itc,  all  within  five  miles 
of  the  city.     Also  near  Mosqueiro,  twenty  miles  north  of  Para. 

A.  lanceolato-lorata.     A  straggling  species  of  slight  growth, 
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tliough  occasionally  attaining  large  leaves  and  a  considerable 
length  of  stem.  With  A.  Burchellii  this  species  must  rank  as 
one  of  the  commonest  and  most  widespread  in  the  district,  and  it 
would  be  futile  to  attempt  to  give  full  localities,  though  Villa 
Yioleta,  Souza  and  S.  Joaquim  may  be  mentioned  as  strongholds, 
and  it  occurs  freely  twenty  miles  away,  N.E.  of  Mosqueiro.  The 
leaves  are  bright  green  and  smooth,  the  young  shoots  delicately 
tinged  with  red,  and  the  whole  plant  possesses  the  strong  pungent 
odour  so  characteristic  of  many  species  of  the  genus.  Flower 
maroon  with  yellow  centre,  of  moderate  size  and  comparative 
abundance.  Capsules  equally  abundant,  smooth  and  somewhat 
elongate.  Seeds  thick  and  heart-shaped,  but  without  the  flanged 
boi'der  referred  to  in  A.  Huheriana.  Though  sometimes  found 
growing  in  open  and  dry  places,  this  plant  seems  more  in  its 
element  when  twining  up  the  stems  of  saplings  along  paths  and 
in  the  half  shade  of  second-growth  forest. 

A.  Burchellii.  In  regard  to  locality,  range  of  distribution, 
abundance,  method  of  growth,  &c.,  this  species  is  on  all  fours 
with  the  last-named.  In  other  matters,  however,  it  is  very 
distinct.  It  is  essentially  a  rough  climbing  plant,  the  under- 
surface  of  the  leaves  and  the  stem  readily  adhering  to  one's 
clothes.  It  goes  by  the  local  appellation  of  "  coragao  de  cobra," 
from  a  fancied  resemblance  of  the  leaf  to  the  heart  of  a  snake. 
Both  leaf  and  stem  are  of  a  bluish  green,  and  are  not  quite  so 
strongly  scented  as  in  the  aforementioned  species.  Flower  larger, 
purple  and  light  green,  and  fairly  common.  Capsules  and  seeds 
also  larger  in  proportion,  and  rough  like  the  rest  of  the  plant. 

A.  trilohata.  This  species  I  have  only  recently  found  growing 
wild — in  the  matto  of  Marajo  island.  I  met  with  it  on  three 
occasions  in  gardens  in  the  Ilha  das  Oncas  and  on  the  road  to 
Murutucu,  and  I  learnt  that  it  was  locally  known  as  '  urubuca,' 
and  was  grown,  like  many  other  herbs,  as  a  '  remedio.'  The 
tripartite  leaf,  resembling  that  of  certain  Passion  flowers,  is 
misleading  in  appearance,  but  its  scent  is  unmistakable,  and  its 
fairly  large  bladder-shaped  flower  of  cream  and  maroon  is 
characteristically  that  of  an  Aristolochia. 

A.  Mossii.  The  entire  plant  is  inclined  to  be  glossy  and 
smooth,  without  hair  and  without  bloom.  Stems  and  veining 
of  leaves  light  to  dark  maroon,  giving  a  distinctive  character  at 
once.  Leaves  dark  ochreous  green  on  upper  side,  lighter  beneath, 
and  smooth  in  texture.  Some  leaves  pointed  at  apex,  but  many 
inclining  to  a  rounded  extremity.  Leaves  and  stem  possess  the 
usual  Aristolochia  odour  in  common  with  such  species  as  A. 
lanceolato-lorata  and  longecaudata.  One  flower  (in  gradation  of 
growth)  above  each  leaf  on  flowering  stem.  Flower  smaller  than 
didyvia,  and  bearing  only  a  general  resemblance  to  it  on  first 
glance.  Upper  lip  or  cap  single,  pointed,  very  heavily  marked 
with  dark  purplish  maroon,  and  with  hairy  appendages  of  same 
colour.  The  mouth  heavily  fringed  with  light  ochre-coloured 
hairs.  The  flower  speedily  closes,  and  thus  entraps  dipterous 
flies,  &c.,  whicli  are  released  on  the  speedy  decay  of  the  flower, 
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and  presumably  help  to  fertilize  the  next  opening  flower/''     The 
scent  is  bad,  but  is  fainter  than  that  of  A.  clidyma. 

Notes  and  Descriptions  by  Spencer  Moore. 

Of  the  forty-eight  species  of  Aristolochia  described  in  the 
Flora  Brasiliensis  (vol.  iv.  2,  pp.  78-114),  the  Para  province  is 
mentioned  as  the  home  of  three  only,  and  although  considerable 
additions  have  been  made  to  the  genus  as  represented  in  Brazil 
since  Masters's  Monograph  appeared,  our  knowledge  as  concerns 
the  province  in  question  is  virtually  no  further  advanced  to-day. 
Thanks  to  Rev.  A.  Miles  Moss  a  step  forward  can  now  be  made. 

To  be  thoroughly  satisfactory,  Aristolochia  specimens  should 
show  the  attachment  of  the  flowers  to  the  stem,  and  the  fruit 
also  should  be  included,  as  there  is  much  variety  in  this  respect. 
Living  on  the  spot,  Mr.  Moss  has  enjoyed  a  rare  opportunity  and 
has  taken  full  advantage  of  it,  with  the  result  that  his  material, 
often  in  the  case  of  this  genus  fragmentary  and  rarely  not  leaving 
something  to  be  desired,  fulfils  all  possible  requirements.  And 
besides  collecting  to  such  excellent  effect,  Mr.  Moss  has  also  sent 
clever  drawings  in  water  colour  of  the  various  species,  a  most 
valuable  asset  to  the  student  of  Aristolochiacece.  The  list  of  Para 
species  is  as  follows  :  with  the  exception  of  A.  Burchcllii  {l  Pclti- 
flora})  all  belong  to  §  Unilabiatce. 

A.  Burcliellii  Mast.  Generally  distributed  and  noted  as  far 
as  Mosqueiro,  twenty  miles  north  of  Para. 

Previously  known  only  from  San  Paulo  province. 

A.  trilohata  L.  In  gardens  of  Para  and  adjacent  islands;  wild 
on  Marajo  island. 

A  species  with  a  rather  wide  American  distribution. 

A.  longecaudata  Mast.  Environs  of  Para,  Utinga,  Eio  Guama, 
and  near  mouth  of  Rio  Una. 

A  Guiana  species. 

Of  this  Mr.  Moss  sends  a  drawing  of  the  capsules,  hitherto 
unknown.  They  are  oblong  in  shape,  about  10  x  nearly  2  cm. 
long,  on  stalks  of  their  own  length,  yellow-green  in  colour  and 
traversed  longitudinally  by  five  dark  brown  ribs.  The  cordate- 
reniform,  grey-brown,  G  mm.  long,  seeds  are  flat  and  glabrous  on 
the  ventral  face,  on  the  dorsal  bearing  a  slightly  raised  brown 
raphe. 

Aristolochia  (Unilabiat.e  §  Ecaudatje)  lanceolato-lorata, 
sp.  nov.  Caule  volubili  tenui  longitrorsum  sulcato  glabro,  foliis 
longiuscule  petiolatis  lanceolatis  vel  lanceolate- oblongis  sub 
apice  cuspidato-attenuatis  apice  obtusiusculis  basi  cordatis 
5-nervibus  nervis  pricsertim  pag.  sup.  conspicuis  supra  subnitidis 
subtus  opacis  papyraceis  utrinsccus  glabris,  floribus  submcdio- 
cribus  graciliter  pedicellatis  in  racemos  foliis  brevioribus  digestis, 
perianthio   basi  ventricoso  mox  subito  conti'acto  infra  medium 


*  Specimens  of  these  flies  kindly  examined  by  Mr.  F.  W.  Davies,"  of  the 
Natural  Plistory  Museum,  were  pronounced  to  belong  to  the  genus  Savcopharia, 
but  are  too  much  dama'.',ed  to  name  specifically. 
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parum  refracto  unde  paene  adusque  fauces  aliquanto  dilatatos 
iniundibulari  faucibus  apertis  margine  revolutis  in  labium  lanceo- 
lato-loratam  tubum  manifeste  superantem  margine  revolutam 
protractis,  columna  genitali  brevistipitata  anguste  campanulata 
superne  6-loba,  capsula  ovoideo-oblonga  glabra  a  basi  dehiscente, 
seminibus  cordato-cuneiformibus  facie  dorsali  fere  planis  ibique 
scabriusculis  facie  ventrali  rhaphi  prominente  indutis. 

Hab.     Generally  as  of  ^.  Burchellii;  vide  supra. 

Folia  summum  20  x  8  cm.,  intervallum  basale  15  x  15  mm, 
margine  obscure  repanda,  in  sicco  griseo-viridia,  juvenilia  subtus 
aliquantulum  glauca ;  costae  laterales  2  exteriores  cito  dichotomae ; 
reticulum  laxum,  satis  perspicuum  ;  petioli  usque  ad  4  cm.  long., 
saepe  vero  breviores.  Eacemi  nonnunquam  usque  ad  13-fiori, 
tandem  5-6  cm.  long,  sed  ssepe  breviores  ;  bracteae  ovatse,  1-2  mm. 
long.  Pedicelli  (cum  ovario)  circa  2  cm.  long.  Perianthium 
totum  6-5  cm.  long.  ;  basis  7-8  x  5-6  mm. ;  tubus  17  mm.  long., 
basi  2-5  mm.  faucibus  10  mm.  lat. ;  labium  4  cm.  long.,  paullo 
supra  basin  6  mm.  lat.,  superne  1  mm.  lat.  vel  paullulum  ultra, 
apice  emarginatum.  Columna  genitalis  25  mm.  long.,  stipite  1  mm. 
long,  suffulta.  Antherae  oblongae,  loborum  basubus  paullulum  se 
inculcantes,  1-75  mm.  long. ;  lobi  papillosi,  1"5  mm.  long.  Ovarium 
lineare,  6  mm.  long.  Capsula  23  x  12  mm. ;  valvules  oblongae, 
fuscae,  quaeque  linea  prominente  percursa.     Semina  4  mm.  long. 

The  affinity  of  this  is  with  A.  cornuta  Mast.,  from  which  it 
differs  chiefly  in  the  shorter  few-flowered  racemes,  the  narrower 
mouth  of  the  perianth,  which  is  produced  into  a  longer  somewhat 
differently  shaped  appendix,  and  the  short  stipe  supporting  the 
genital  column. 

Aristolochia  (Unilabiat^  §  Ecaudat.e)  Huberiana,  sp.  nov. 
Caule  volubili  sat  gracili  puberulo  deinde  glabro,  foliis  petiolatis 
oblongo-ovatis  acutis  basi  sinu  satis  lato  cordatis  5-nervibus 
tenuiter  coriaceis  supra  glabris  subtus  in  nervis  puberulis  demum 
glabris,  racemis  axillaribus  abbreviatis  perpaucifloris  ut  bracteae 
et  pedicelli  et  ovaria  subtiliter  pubescentibus,  perianthii  sub- 
mediocris  extus  puberuli  basi  ventricosa  quam  tubus  parum 
recurvus  infundibularis  ima  basi  membrana  decurva  praeditus 
breviore  labio  ovato-oblongo  subito  breviterque  acutato,  columna 
genitali  breviter  stipitata  anguste  campanulata  superne  6-loba, 
capsula  ovoidea  glabra  valvis  prominenter  carinatis,  seminibus 
suborbicularibus  late  marginatis  facie  dorsali  planis  necnon  scabri- 
usculis faciei  ventralis  rapha  fere  subevanida. 

Ilab.     As  of  zl.  Burchellii,  q.  v. 

Folia  modice  9-10  x  4-4-5  cm.,  tandem  14-18  x  6*5-8  cm., 
juniora  saepe  5-8  x  2-2-5  cm.,  pag.  inf.  pallidiora,  utrinque  pro- 
minenter reticulata;  petioli  1-3  cm.  long.,  pubescentes  demum 
glabrescentes.  Inflorescentiie  axis  circa  2  cm.  long.  Bracteaa 
±  5  mm.  long.  Perianthium  3  cm.  long.  ;  basis  ventricosa 
6x5  mm.;  tubus  13  mm.  long.,  basi  2  mm.  faucibus  9  mm. 
lat. ;  labium  13  mm.  long.,  juxta  medium  6  mm.  lat.  Columna 
genitalis  3-25  mm.  alt.,  hujus  stipes  -75  mm.  Antherai  lobos 
stigmatis  aegre  attingentos,  1  mm.   long.;    lobi   papillosi,   1  mm. 
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long,  vel  paullulum  ultra.  Pedicellus  (cum  ovario  lineari)  13  mm. 
long.,  hoc  solum  85  mm.  Capsula  5  x  3-5  cm.  Semina 
10  X  8  mm. 

Near  A.  consimilis  Mast.,  but  the  leaves  have  a  narrower  basal 
sinus  and  are  thinner  in  consistence  and  less  hairy  ;  the  perianth 
is  smaller,  with  the  ventricose  part  of  the  tubular  portion  much 
shorter  and  narrower,  and  the  limb  is  smaller  and  differently 
shaped. 

Aristolochia  (Unilabiat^  §  Ecaudate)  Mossii,  sp.  nov. 
Volubilis,  glabra,  foliis  petiolatis  ovato-cordatis  cordatisve  apice 
rotundatis  ipso  scope  brevissime  cuspidulatis  acutisque  5-nervibus 
membranaceis  supra  pallide  lucentibus  subtus  opacis,  floribus  ex 
axillis  solitatim  erumpentibus  pedunculis  quam  folia  brevioribus 
insidentibus,  perianthii  tubo  inferno  ventricoso  superne  refracto 
infundibularique  intus  pilis  carnosulis  sparsim  insperso  ore  lato 
necnon  prominenter  ciliato  labio  brevi  suborbiculari  margine  ciliis 
carnosulis  longis  fuscis  instructo,  columna  genitali  breviter  stipi- 
tata  subcylindrica  6-loba,  antheris  anguste  oblongis  loborum  bases 
superantibus,  ovario  lineari  glabro. 

Hab.     Environs  of  Para,  Marco  Eoad,  and  near  S.  Joaquim. 

Folia  pleraque  6-8  x  4-5-7"5  cm.,  in  sicco  olivacea,  pag.  inf. 
pallidiora ;  reticulum  mediocriter  aspectabile ;  petioli  3-5  cm. 
long.  Pedunculus  cum  ovario  circa  5  cm.  long.,  ovarium  solum 
circa  1*5  cm.  Perianthium  dilute  viridi-flavum,  fusco-maculatum- 
lineatumque  ;  pars  ventricosa  3  x  2-5  cm. ;  labium  10  x  11  mm. 
Columna  staminea  (stipite  1*5  mm.  long,  exempto  itaque  lobis 
stigmatosis  2-5  mm.)  4  mm.  long.     Antherae  vix  5  mm.  long. 

The  short  suborbicular  ciliate  lip  is  a  striking  feature  of  this 
plant. 

Aristolochia  (§  Bilabiat.e)  didyma,  sp.  nov.  Caulo  volubili 
sat  valido  angulato  glabro,  foliis  majusculis  nisi  magnis  longi- 
petiolatis  cordatis  vel  cordato-suborbicularibus  5-nervibus  obtuse 
acutis  papyraceis  supra  glabris  subtus  pruinosis,  floribus  majus- 
culis axillaribus  solitariis,  pedunculis  (cum  ovario)  longit.  Hores 
circiter  ooquantibus,  perianthii  tubo  dimidio  inf.  ventricoso  dimid. 
sup.  incurvo  cylindrico  extus  glabro  omnimodo  pilis  albis  stri- 
gosis  intus  insperso  limbi  labio  sup.  abbreviato  quadrato- 
suborbiculari  extus  glabro  intus  piloso-villosulo  margine  ciliato 
labio  inf.  comparate  elongate  ambitu  late  obovato  baud  usque 
medium  bilobo  lobis  ovatis  obtusis  leviter  divcrgentibus  extus 
glabro  intus  basin  versus  piloso-villosulo  margine  grosse  ciliato, 
columna  genitali  stipitata  campanulata  apice  6-loba,  antheris 
elongatis  linoaribus  loborum  bases  superantibus,  ovario  lineari  ut 
pedicellus  pruinoso,  capsula  maximo  olongata  pondula  linoari- 
oblonga  apice  uncinato-uml)onata  valvis  angustis  pruinosis  medio 
carina  valde  eminento  percursis,  seminibus  parvis  ovoideis  anguste 
marginatis  facie  dorsali  fere  planis  subevanidequo  scabriusculis 
facie  ventrali  rapluim  prominentem  ostcndentibus. 

Hab.     Environs  of  Para  ;  Utinga  and  Souza. 

Folia  usque  ad  20  x  25  cm.,  minora  vero  in  axilla  flora 
gaudienti    +  10  x  12  cm.,   in   sicco    viridia,    glandulis    minimis 
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immersis  perlucentibus  creberrime  donata ;  petioli  foliorum  ma- 
iorum  17-25  cm.  long.,  foliorum  minorum  saepius  5-10  cm. 
Pedunculus  sub  flore  +  6  cm.,  sub  fructu  incrassatus,  circiter 
10  cm.  long.  Perianthium  8-10  cm.  long. ;  pars  ventricosa  dilu- 
tissime  viridia,  purpureo-venosa,  3-3-5  x  2-2-5  cm. ;  pars  cylindrica 
circa  25  x  8  mm.,  rubro-lineata ;  labium  superius  13  x  18  mm.; 
labium  inferius  intus  flavus,  rubro-lineatus,  4-5  cm.  long.,  deorsum 
1-5  cm.  lat.,  sursum  fere  4  cm.;  lobi»2  x  1-5  cm.  Columna 
staminea  12  mm.  long. ;  stipes  3  mm.,  antheree  7-5  mm.,  lobi 
stigmatosi  5  mm.  long.  Capsula  35  cm.  long.,  circa  2  cm.  lat. 
Semina  grisea,  4x3  mm. 

In  the  flower  this  is  much  like  A.  eriantha  Mast,  and  A.  ridi- 
cula  N.  E.  Br.,  but  its  perianth  is  glabrous  outside ;  there  is  a 
well-marked  upper  lip  and  the  lobes  of  the  lower  lip  are  shorter, 
broader,  and  much  less  divergent. 

Mr.  Moss  has  been  informed  that  this  is  a  common  plant  at 
Eio  Grande  do  Norte,  where  it  is  known  as  "  Sapato  defuncto." 
This  statement  may  be  correct,  or,  as  is  perhaps  more  probable,  it 
refers  to  some  allied  species.  The  freshly  opened  flower,  Mr.  Moss 
notes,  has  a  distinct  but  rather  faint  odour  of  bad  meat. 

A  plant  grown  in  the  Para  Botanical  Gardens  from  seed 
received  from  the  Rio  Acre  proves  to  belong  to  this  species. 

Explanation  of  Plate  535. 

1.  Aristolochia  didyma  S.  Moore.  2.  .-1.  Mossii  S.  Moore.  3.  A.  Buichellii 
Masters.  4.  A.  lanceolato-lorata  S.  Moore.  5.  A.  Huberiana  S.  Moore.  (All 
natural  size.) 

NOTES    ON    BRITISH    PLANTS. 
By  C.  E.  Moss. 

IV.      BeUNELLA   LACINIATA   X  VULGARIS. 

Bnmella  laciniata  (L.  Sp.  PI.  ed.  2, 837  (1763),  excl.  var.  y)  first 
became  known  as  a  British  plant  in  1906  (see  Journ.  Bot.  xliv. 
p.  365).  It  had  previously  been  reported  by  Mr.  H.  Weaver  as 
B.  vulgaris  var.  aiba  (Journ.  Bot.  xxv.  p.  84,  1887),  as  his  speci- 
men— in  Herb.  Mus.  Brit. — shows.  During  the  intervening  years 
it  has  been  found  in  several  counties  in  the  south  of  England,  e.g. 
Hampshire,  Sussex,  Somerset,  Gloucestershire,  Surrey,  Berkshire, 
Cambridgeshire  and  Hertfordshire.  In  Cambridgeshire  the  plant 
has  been  found  in  three  localities,  one  on  low -lying  calcareous  old 
river  gravel,  and  two  on  calcareous  glacial  clay.  I  am  inclined  to 
think  the  plant  is  a  new-comer,  for  although  closely  allied  to  B. 
vulgaris  (L.  Sp.  PI.  600  (1753),  excl.  vars.),  it  is  so  easy  to  distin- 
guish at  sight,  that  it  is  scarcely  to  be  imagined  that  it  eluded  the 
vigilance  of  all  British  field-botanists  up  to  the  year  1887.  It  is 
not  a  critical  plant  in  the  ordinary  sense  of  the  term  ;  and  it  is 
by  no  means  inconspicuous.  In  the  two  Cambridgeshire  stations 
on  glacial  clay,  the  plant  occurs  in  grass-sown  fields  which  were 
formerly  under  the  plough  ;  and  in  its  Hertfordshire  station,  it 
occurs  in  a  portion   of  a   ploughed   field  which    is  now  fallow 
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though  the  other  parts  of  the  same  field  are  under  cultivation. 
These  facts  suggest  that  the  plant  has  possibly  come  to  this 
country  as  an  impurity  among  foreign  seeds.  Mr.  Weaver  {I.e.)  held 
this  opinion  regarding  the  origin  of  the  plant  in  Gloucestershire. 

My  chief  interest  in  the  plant,  however,  is  concerned  with  the 
fact  that  wherever  I  have  seen  it  in  this  country,  it  has  occurred 
not  only  with  its  close  ally  B.  vulgaris — an  almost  ubiquitous 
plant  in  southern  England — but  also  with  a  number  of  forms 
intermediate  between  the  two  species.  I  have  searched  for  these 
intermediates  in  a  very  large  number  of  localities,  and  in  very 
different  kinds  of  habitats  where  B.  vulgaris  grows  alone,  but 
searched  in  vain.  One  cannot  help  suggesting  therefore  that  the 
intermediates  are  hybrids  of  the  two  species,  and  that  they  are  in 
no  wise  due  to  any  special  or  peculiar  features  of  the  habitats  in 
which  they  occur. 

The  hypothesis  that  the  intermediates  are  hybrids  received 
corroboration  last  June,  when  a  party  of  botanists  from  Cam- 
bridge, led  by  Mr.  A.  G.  Tansley,  visited  south-eastern  France. 
In  some  of  the  localities  then  visited,  B.  laciniata  was  abundant, 
whilst  B.  vulgaris  only  occurred  rarely  and  locally;  but  whenever 
the  two  species  did  occur  together,  the  same  intermediates  were 
found,  though  they  were  entirely  absent  from  the  numerous  and 
extensive  areas  where  B.  laciniata  occurred  alone.  Mr.  E.  S. 
Adamson  and  Mr.  A.  S.  Marsh,  both  of  whom  were  with  the  party, 
and  both  of  whom  had  seen  the  intermediate  plants  in  England, 
were  naturally  interested  in  the  occurrence  of  the  intermediate 
plants  under  these  circumstances. 

Until,  however,  the  hybrids  have  been  produced  artificially,  it 
is  best  to  refer  to  them  as  putative  hybrids,  though  I  entertain  no 
doubt  that,  as  soon  as  artificial  crossings  of  the  two  species  are 
made,  the  conclusion  that  the  intermediate  plants  are  hybrids  will 
be  experimentally  demonstrated. 

Although  the  two  species  are  very  closely  related  to  each 
other,  it  happens  that  the  most  definite  characters  for  their 
separation  are  such  as  appeal  instantly  to  the  eye.  B.  vulgaris 
has  entire  leaves:  B.  laciniata  has  leaves  more  or  less  deeply  cut. 
B.  vulgaris  has  usually  blue  or  purple  flowers,  rarely  pink  or  pure 
white :  B.  laciniata  has  constantly  cream-coloured  flowers. 
Certain  other  distinguishing  characters  (such  as  the  degree  of 
hairiness  and  the  width  of  the  inflorescence)  are  less  convincing, 
or  at  least  less  obvious. 

In  leaf-cutting  the  hybrids  exhibit  every  possible  gradation 
from  one  species  to  the  other. 

As  regards  the  colour  of  the  flowers,  the  matter  is  complicated 
by  the  variability  of  B.  vulgaris  itself.  The  flowers  of  this 
species,  as  above  stated,  are  usually  blue  or  purple ;  but  pink 
flowers  are  not  uncommon,  whilst  flowers  which  are  pure  white  also 
occur.  These  variations  occur  in  localities  where  B.  laciniata 
has  never  grown  ;  and  if  (as  indeed  some  botanists  would  now 
have  us  believe)  they  are  due  to  hybridism,  the  cross  which  caused 
them  must  have  taken  place  in  glacial  or  pre-glacial  times  when 
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the  ancestors  of  the  northern  examples  of  B.  vulgaris  grew  side  by 
side  with  B.  laciniata  before  the  great  migration  of  plants  north- 
wards, which  followed  the  retreating  ice.  Although  it  is,  in  the 
nature  of  the  case,  impossible  to  disprove  this  hypothesis,"''  there 
can,  in  my  opinion,  be  no  doubt  that  recent  crossings  of  the  two 
species  produce  forms  with  a  still  greater  amount  of  variability  in 
the  colour  of  the  flowers  than  is  ordinarily  to  be  seen  in  B.  vulgaris. 
The  putative  hybrids — I  refer  here  to  those  of  quite  recent  origin — 
have  sometimes  cream  flowers  like  B.  laciniata,  sometimes  blue 
or  purple  flowers  like  B.  vulgaris,  and  sometimes  pink  flowers  like 
the  rather  uncommon  forms  of  B.  vulgaris  :  a  few  have  one  or  two 
cream  flowers  on  an  inflorescence  otherwise  composed  of  blue  or 
purple  or  pink  flowers ;  and  some  have  one  or  two  blue  or  purple 
or  pink  flowers  on  an  inflorescence  which  is  otherwise  wholly 
cream.  White  flowers,  either  in  B.  laciniata  or  in  the  hybrid,  I 
have  not  seen. 

Perhaps  the  most  striking  of  the  putative  hybrids  are  those 
which  have  blue  or  purple  flowers  and  strongly  laciniate  leaves. 
This  form  is  plentiful  at  Hardwick,  Cambridgeshire.  One  of 
these  I  planted  in  my  garden  in  1913;  but  in  1914  the  same 
root  produced  only  pink  flowers  and  leaves  only  a  little  dissected. 
This  reminded  one  of  somewhat  similar  changes  which  are 
known  to  occur  in  some  garden-hybrids,  e.g.  the  colour  changes 
which  occur  from  year  to  year  in  Darwin  tulips ;  and  here  also, 
the  bulbs  being  perennial,  the  question  of  factorial  segregation 
consequent  on  cross-fertilisation  does  not  arise. 

B.  laciniata  x  vidgaris  does  not  appear  to  have  been  previously 
recorded  as  British;  but  Austrian  examples  have  been  distributed 
by  Dr.  Stapf,  now  of  the  Kew  Herbarium,  in  Fl.  Exsicc.  Austr.- 
Hung.  no.  1420 ;  and  a  description  of  the  hybrid,  or  at  least  of 
one  form  of  it,  is  given  by  Eouy  &  Foucaud  in  their  Fl.  de  France, 
si.  276  (1909).  In  my  opinion,  however,  several  of  the  so-called 
varieties  of  B.  laciniata  and  B.  vulgaris  should  also  be  referred  to 
this  putative  hybrid.  Mr.  J.  W.  White  (Journ.  Bot.  loc.  cit. ;  Fl. 
Bristol,  478,  1912)  recognised  the  existence  of  these  "varieties," 
but  decided  against  their  hybrid-origin. 

The  definite  recording  of  a  putative  hybrid  which  one  here 
makes  gives  one  the  opportunity  of  appending  a  few  general 
remarks. 

There  can  be  no  possible  doubt  that  the  occurrence  of  inter- 
mediates of  the  kind  here  mentioned  between  B.  laciniata  and 
B.  vulgaris  would  have  been  held  by  most  systematic  botanists  of 
previous  generations  to  prove  that  the  two  species  in  question 
were  really  only  one  variable  and  polymorphic  species  whose 
characters  merged  into  one  another  under  certain  conditions  of 
the  habitat ;  and  there  would  have  been  no  hesitation  in  making 
confident  guesses  regarding  the  particular  habitat  conditions 
which  had  invoked  the  intermediate  forms.  In  the  hazarding  of 
such  speculations  no  lack  either  of  ingenuity  or  boldness  would 

*  Cf.  Lotsy  in  Proc.  Linn.  Soc.  pp.  73-89  (1914),  and  the  discussion,  pp.  89-98. 
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have  been  exhibited.  Even  to-day,  both  among  botanists  who 
are  and  among  those  who  are  not  systematists,  one  frequently 
finds  a  hngering.  and  sometimes  even  a  veiy  strong,  prejudice 
against  the  beUef  in  the  widespread  and  frequent  occurrence  of 
natural  hybrids. 

Of  course,  there  are  many  intermediates  which  are  not 
hybrids ;  and  some  of  these  may  form  the  subject  of  future  notes. 
But  when,  as  in  the  case  of  B.  laciniata  and  B.  vulgaris,  it  can 
be  asserted  with  confidence,  first,  that  the  intermediates  are 
absent  from  localities  where  either  putative  parent  grows  alone, 
and,  secondly,  that  they  are  to  be  found  whenever  the  putative 
parents  actually  grow  together,  it  is  unreasonable  to  deny  that  a 
strong  presumption  has  been  established  for  the  belief  that  such 
intermediates  are  of  hybrid-origin. 

The  position  is  sometimes  maintained  that  the  intermediates 
should  not  be  regarded  as  hybrids  until  the  cross  has  been 
experimentally  made ,  but  I  think  the  above  remarks  on 
B.  laciniata  x  vulgaris  should  make  it  clear  that,  even  apart 
from  actual  experiments,  it  is  possible  from  a  study  of  distribution 
to  arrive  at  a  tentative  conclusion  regarding  the  hybrid-origin  of 
many  intermediates. 

The  old  position  that  intermediates  between  two  closely  allied 
plants  proved  that  there  was  only  one  polymorphic  species  in 
question  became  untenable  as  soon  as  botanists  began  to  produce 
hybrids  by  careful  experiments.  Leaving  out  of  account  the 
rough  and  ready  methods  of  the  average  horticulturist  or 
gardener,  I  believe  that  the  first  botanist  to  produce  hybrids 
artificially  and  to  take  such  precautions  that  error  became  quite 
impossible  was  Max  Wichura.  This  botanist  set  to  work  about 
1850  to  test  what  was  then  the  unverified  hypothesis  that 
many  of  the  accepted  species  of  Salix  were  really  hybrids. 
Among  other  hybrids  that  Max  Wichura  produced  was  a  hybrid 
of  Salix  cap'ca  and  S.  viminalis  ;  and  he  rightly  regarded  his 
artificial  cross  as  "  the  most  l)eautiful  confirmation  that  the 
doctrine  of  hybrids  among  willows  could  receive"  (c/.  Cambr.  Brit. 
Fi.  ii.  62-63,  1913).  Since  Max  ^Yichura's  time,  a  considerable 
number  of  other  cases  of  putative  hybrids  have  been  put  to  the  test 
of  experiment ;  and,  whilst  it  is  possible  to  mention  examples  of 
confirmations  of  the  hypothesis  of  the  hybrid-origin  of  several 
well-known  and  widely  distributed  plants,  I  can  recall  no  instance 
of  a  plant  which  was  strongly  suspected  by  leading  systematists 
of  being  a  hybrid  which  has  been  proved  not  to  be  so,  though,  of 
course,  it  may  well  be  that  such  cases  have  occurred.  The 
argument  from  prophecy  has  in  science  always  been  regarded  as 
a  strong  one ;  and  from  the  point  of  view  of  the  prediction  of 
hybrids  the  upholders  of  the  position  that  natural  hybrids  are  of 
common  occurrence  have  every  reason  to  feel  gratified.  As 
examples  of  putative  hybrids  which  precise  and  careful  experi- 
ments have  proved  to  be  actual  hybrids,  I  mention  (in  addition  to 
Salix  caprea  x  vi)ninalis),  Geum  rivalc  x  urbaHiim,  Mclaiidrium 
{Lychnis)   albnvi  X  dioicwn,    and    Primula  veris  x  vulgaris.      I 
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purposely  give  no  examples  except  those  where  the  most  elaborate 
precautions  were  taken  against  the  admixture  of  any  foreign 
pollen  with  that  which  was  artificially  employed. 

I  believe  that  many  people  imagine  that  Gregor  Mendel  was 
the  first  to  use  such  precautions ;  but  that  is  not  so.  Max 
Wichura's  experiments  were  made  some  sixteen  years  before  the 
publication  of  Mendel's  results,  and  some  forty  years  before  their 
rediscovery  by  his  modern  disciples.  Wichura  did  nothing  in  the 
way  of  segregating  his  hybrid-offspring :  he  had  a  limited  and 
definite  object  in  view ;  and  this  he  attained. 

One  sometimes  hears  (now  that  it  is  known  with  certainty  that 
hybrids  of  closely  allied  plants  can  often  be  easily  produced,  that 
these  often  produce  seeds  which  are  more  or  less  fertile,  that  the 
second  generation  even  of  hybrids  whose  first  generation  is 
almost  wholly  infertile  is  often  almost  fully  fertile,  and  that  in 
the  ultimate  hybrid  offspring  an  almost  unlimited  number  of 
different  forms  may  easily  be  produced,  some  of  which  differ 
conspicuously  from  the  original  parents)  that  it  is  no  longer 
possible  for  any  systematist  to  know  when  he  is  dealing  with  a 
hybrid  or  with  a  pure  species.  The  Mendelian  worker  who  fixes 
his  mind  on  a  large  F2  family  which  he  himself  has  reared  is 
naturally  very  greatly  impressed  with  its  almost  endless  poly- 
morphism ;  and,  in  proportion  to  his  lack  of  field-observations,  is 
his  strength  of  conviction  that  the  systematist  in  his  work  on 
species  is  groping  in  the  dark,  that,  in  fact,  the  systematist  can  in 
the  nature  of  the  case  know  nothing  about  the  origin  of  the 
plants  which  he  investigates. 

It  must  be  admitted  that  the  work  of  the  systematist  has 
become  more  difficult  now  that  the  widespread  occurrence  of 
hybrids  in  nature  is  a  fact  which  has  to  be  admitted ;  but  I  hope 
that  the  above  remarks  on  Brunella  will  show  that  it  is  still 
possible,  even  in  the  total  absence  of  experiments,  to  discriminate, 
whenever  the  distribution  of  the  plants  can  be  studied,  between 
natural  hybrids  and  pure  species.  In  the  cases  of  plants  which 
are  commonly  cultivated  the  difficulty  of  doing  so  is  indeed  very 
great ;  but  even  in  such  cases,  I  believe  that  the  ascertaining  of 
the  actual  state  of  affairs  is  not  in  all  cases  altogether  hopeless. 
To  state  that  the  work  of  the  systematist  has,  in  consequence  of 
the  appearance  of  undoubted  difficulties,  come  to  an  end,  is  to 
allow  opinions  to  outrun  the  actual  facts  of  the  case. 

Because  Brunella  laciniata  and  B.  vulgaris  probably  hybridize 
in  nature,  has  it  to  be  accepted  that  it  is  no  longer  possible  to 
gather  pure-bred  B.  vulgaris  in  a  Yorkshire  meadow?  Or,  to  take 
cases  where  the  intermediates  have  been  produced  artificially,  can 
it  be  maintained  that  it  is  now  impossible  to  collect  pure-bred 
Geum  urbanum  in  a  dry  hedgerow  in  Cambridgeshire,  or  a  pure- 
bred Melandrium  {Lychnis)  dioicum  in  a  Scottish  glen,  or  a  pure- 
bred Primula  vulgaris  in  a  Hampshire  wood  ?  The  mere  asking 
of  such  questions  is  surely  their  sufficient  answer  to  all  botanists 
who  take  a  broad  view  of  the  facts. 

How  it  comes  about  that  species,  in  spite  of  the  occurrence  of 
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hybrids  and  in  spite  of  the  almost  unlimited  number  of  variations 
of  their  offspring,  manage  to  hold  their  own  in  nature  is  a  problem 
which  has  not  yet  been  studied.  Pending  the  solution  of  that 
interesting  matter,  it  would  be  well  if  systematists  and  Mendelians 
reco«'nised  that  they  have  more  to  learn  from  each  other  than 
partisans  on  each  side  are  at  present  disposed  to  admit. 


ZEXMENIA    COSTARICENSIS    Benth. 
By  S.  F.  Blake,  A.M. 

This  Central  American  composite  was  first  described  by 
Linnaeus  in  the  Hortus  CUffortianus  (p.  399  (1737) )  as  "  Bidens 
foliis  ovatis  serratis,  petiolatis  caule  fruticoso,"  with  the  habitat 
"  America."  No  collector's  name  was  given,  but  the  species  was 
based  on  a  specimen  (now  in  the  British  Museum)  sent  to 
Linnaeus  by  Philip  Miller  which  had  been  grown  at  Chelsea 
Garden  from  seed  collected  by  Robert  Millar  in  1736  in  Central 
America:  Miller,  redescribing  it,  gives  the  locality  as  "  Carthagena," 
by  which  eighteenth  century  collectors  understood  what  is  now 
called  Cartago,  not  Carthagena  in  Columbia.  On  this  specimen  and 
reference  was  based  the  name  Bidens  fruticosa  L.  in  1753.  In 
the  second  edition  of  the  Species  Plantarum  the  specific  name  was 
transferred  to  Verhesina,  and  to  the  original  citation  from  the 
Hortus  CUffortianus  was  added  a  second  from  Plumier,*  "  Bidens 
frutescens,  ilicis  folio,  flore  luteo."  Plumier's  plate  and  descrip- 
tion apply  to  an  entirely  different  plant,  much  more  closely  allied 
to  true  Bidens,  namely,  Narvalina  domingensis  Cass.f  In  1768 
Philip  Miller  redescribed  B.  fruticosa  from  other  specimens  grown 
from  seed  collected  by  Robert  Millar,  calling  it  B.  frutescens,  and 
quoting  the  same  synonym  from  the  Hortus  CUff'ortianus  as  had 
Linntcus,  but  not  mentioning  B.  fruticosa  L.  Whether  Miller 
■wrote  B.  frutescens  by  mistake  for  B.  fruticosa  it  is  now  impossible 
to  say.  Miller  also  retains  Verhesina  fruticosa  L.  in  the  precise 
sense  of  Linnieus,  and  with  identical  synonyms,  thus  referring  the 
same  citation  from  the  Hortus  CUffortianus  to  species  supposedly 
of  two  different  genera. 

The  two  names,  Bidens  fruticosa  L.  {Verhesina  fruticosa  L. 
p.  p.)  and  B.  frutescens  Mill.,  thus  created  on  almost  identically 
the  same  material,  have  since  been  referred  to  three  different 
genera,  but  never  to  the  proper  one.  In  the  Prodromus  (v.  493 
(1836)  )  B.  frutescens  is  referred  to  Sabnea  scandens  (L.)  DC.,  but 
B.  fruticosa  L.  is  not  mentioned,  although  a  new  B.  fruticosa  DC. 
is  described  ;  in  the  Luh'x  Kewensis  B.  frutescens  is  referred  to 
Sabnea  grandiccps  Cass.,  which  in  turn  is  synonymized  with 
S.  eupatoria  (Sproug.)    DC.  (both  =  S.  scandens  (L.)  DC),  and 

*  rium.  Cat.  in  (1703)  ;  V\.  Amer.  (edit.  Barm.)  12,  t.  52  (17uG). 

t  Nci'dlutinia  Lhnitiiujciitsis  Cass.  Diet.  Sci.  Nat.  xxxiv.  33(3  (IS'Jo),  not 
Nccdluimia  11.  Br.  (1810) ;  NarvaUna  Cass.  I.e.  xxxviii.  17  (1S25)  ;  Xanalina 
domingensis  Cass,  ex  DC.  Prod.  v.  633  (183(3). 
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B.  fruticosa  L.  is  referred  to  Wulffia  stenoglossa  (Cass.)  DC. 
,  (=  W.  haccata  (L.  fil.)  Ktze.).  In  1907  Urban  (Sym.  Antill. 
V.  265)  transferred  Verbesina  fruticosa  L.  to  Narvalina  as 
N.  fruticosa,  displacing  N.  domingensis  Cass.,  and  in  1911 
O.  E.  Sciiulz  definitely  referred  Bidens  fruticosus  L.  (sic)  to  N. 
fruticosa  (L.)  Urban. 

Meanwhile,  the  true  plant  of  Linnaeus  and  Miller  had  been 
described  by  Bentham  from  Oersted's  Costa  Kican  collection  as 
Zexmenia  costaricensis  Benth.,  transposed  into  Z.  nicaraguensis 
by  C.  Mueller  a  few  years  later ;  and  in  1877  a  more  pubescent 
form  of  the  species  was  published  as  Z.  villosa  Polakowsky, 

The  existence  of  a  valid  Zexmenia  fruticosa  Eose  (1891) 
prevents  the  transfer  of  the  oldest  name  of  the  plant  under 
discussion  [Bidens  fruticosa  L.)  to  its  proper  genus.  Nor  can 
Bidens  frutescens  Mill,  be  taken  up,  being  "  still-born,"  since,  as 
a  Bidens,  the  species  already  bore  the  valid  name  B.  fruticosa  L. 
Consequently  Zexmenia  costaricensis  Benth.  must  continue  to  be 
used  for  this  species.  It  may  be  noted  in  passing  that  Narvalina 
fruticosa  (L.)  Urban  must  fall,  leaving  N.  domingensis  Cass,  the 
valid  designation  of  that  species,  since  Verbesina  fruticosa  L. 
of  the  second  edition  of  the  Species  was  based  primarily  on  Bidens 
fruticosa  L.  of  the  first,  to  which,  in  the  interval,  a  synonym 
belonging  to  another  genus  had  been  mistakenly  referred.  The 
synonymy  of  the  two  forms  of  Zexmenia  costaricensis  will  then 
stand  as  follows : — 
Zexmenia   costakicensis  Benth.  Vidensk.  Meddel.  95  (1852)  ! 

Bidens  fruticosa  L.  Sp.  ii.  833  (1753) !,  not  Z .  fruticosa  Rose, 
Contr.  U.S.  Nat.  Herb.  i.  103  (1891). 

Verbesina  fruticosa  L.  Sp.  ed.  2,  ii.  1271  (1763),  in  part 
(excl.  syn.  Plum,  which  =  Narvalina  domingensis  Cass.). 

Bidens  frutescens  Mill.  Gardn.  Diet.  ed.  8,  no.  4  (1768) ! 
(still-born  name). 

Zexmenia  nicaraguensis  "  Benth."  ex  C.  Muell.  in  "Walp.  Ann. 
V.  226  (1858)  (sphalm.). 

Narvalina  fruticosa  (L.)  Urban,  Symb.  Antill.  v.  265  (1907),  as 
to  name-bringing  synonym  only,  in  part ;  O.  E.  Schulz,  in 
Urban,  I.e.  vii.  Ill  (1911),  as  to  name-bringing  synonym. 

Stem  glabrous  or  glabrate ;  leaves  usually  rather  sparsely 
tuberculate  above,  lepidote  in  age,  usually  nearly  glabrous 
beneath ;  peduncles  hispidulous,  often  densely  so,  the  hairs 
approssed  or  ascending. 

Z.  COSTARICENSIS  Benth.  var.  villosa  (Polak.)  Blake. 
Z.  villosa  Polak.     Linn.  xli.  579  (1877) ! 

Stem  pilose-tomentose  with  rusty  hairs ;  leaves  strigillose- 
scabrous  above,  more  or  less  hispid-pilose  beneath,  particularly 
along  the  veins  ;  peduncles  shortly  spreading-pilose  with  whitish 
hairs ;  otherwise  as  in  the  species,  toward  which  it  varies. 
Costa  Rica:  San  Jose,  Nov.  28,  1875,  Polakowskij  466  (cotype 
of  Z.  villosa:  Br.  Mus.) ;  Cartago,  alt.  1417  m.,  Nov.  1894, 
Brolley  {Pittier  8991 :  Br.  Mus.). 
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TROPICAL    AMERICAN    RUBIACE.E.— VI.- 

By  H.  F.  Wernham,  D.Sc,  F.L.S. 
(Department  of  Botany,  Bi-itish  Museum.) 

(Continued  from  Journ.  Bot.  1914,  p.  316.) 

Note  on  Tournefortiopsis. 

This  genus  was  established  by  Rushy  in  his  "  Enumeration  " 
of  BoHvian  plants,  collected  by  Bang  (Part  iv.  1907,  p.  3G9).  The 
type  of  the  genus,  described  therein,  is  T.  reticulata  ;  and,  save  for 
the  opposite  leaves  and  prominent  interpetiolar  stipules,  tliis  plant 
bears  a  near  resemblance  to  a  Tournefortia ;  I  have  found  a 
specimen  placed  among  the  unnamed  members  of  the  last-named 
genus  in  more  than  one  herbarium. 

In  this  Journal  for  1913  (p.  218)  I  have  described  a  second 
species,  T.  minor.  Now,  in  the  course  of  a  recent  examination  of 
the  genus  Tournefortia  in  the  National  Herbarium,  I  have  dis- 
covered a  very  distinct  third  species  of  the  Rubiaceous  genus  in 
question,  whhich  I  now  proceed  to  describe: — 

Tournefortiopsis  major  Wernham.  Ramulis  subcompresso- 
teretibus  sublanato-hirsutis  indumento  plus  minus  deciduo;  foliis 
tenuiter  coriaceis  late  ovatis  +  22  cm.  x  11  cm.,  breviter  leni- 
terque  acuminatis,  basi  subrotundatis  petiolo  5-10  cm.  longo 
compresso  sparsiter  hie  inde  basin  versus  densius  ferrugineo- 
tomentoso,  supra  glaberrimis  rugosulis  subtus  in  venis  dense 
hispidulo-villosis  inter  venis  minute  lanato-pubescentibus,  venis 
secundariis  utrinque  12-14  ;  stipulis  deciduis.  Floribus  in  generis 
modo  secunde  in  cymis  furcatis  alaribus  dispositis,  pedunculo 
3-4  cm.  longo  ut  brachi  alateralia  +  5  cm.  longa  indumento 
densiusculo  ferrugineo  hispidulo-pubescente  induto  ;  cahjce  parvo 
irregulariter  dentato  in  fructu  vix  accrescente.  Bacca  subangulata 
appresse  lanato-strigosa  5-loculari. 

The  locality  is,  unfortunately,  doubtful  ;  the  specimen  was  col- 
bcted  in  Peru  or  Bra^iil  by  Poeppig,  n.  1300  !     Hb.  Mus.  Brit. 

The  species  is  readily  distinguisliable  from  the  other  two  l)y 
the  size  and  shape  of  the  leaves  and  by  the  long  petioles. 

I  append  a  key  to  the  three  species  now  to  be  recognized : — 
Petioles  as  much  as  9  cm.  or  more.     Leaves  broadly 

ovate,  over  10  cm.  wide         .....  major 

Petioles   rarely  as   much  as   3  cm.     Leaves   oblong- 
lanceolate,  not  5  cm.  wide. 
Calyx-limb  sub-entire,  inconspicuous  in  fruit    .         .  minor 

Calyx-limb    distinctly   lobed,   conspicuous  in  fruit, 

often  nearly  as  long  as  the  berry  ....    reticulata 

(To  be  continued.) 

*  I  propose  to  chani^'c  the  title  of  my  papers  named  liithcrto  "  New 
Rubiaeeji!  from  Tropical  America"  to  the  one  at  the  head  of  this  sixth  instal- 
ment. My  motive  for  this  change  is  to  cover  cases  where  reference  is  made  to 
features  of  interest  in  species  already  described,  or  where  more  poneral  matter 
concerning  this  family  is  dealt  with ;  a  course  which  I  contemplate  in  the  near 
future. 
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MISCELLANEA     BEYOLOGICA.— IV. 

By  H.  N.  Dixon,  M.A.,  F.L.S. 

(Continued  from  Journ.  Bot.  1914,  p.  124.) 

Some  Australasian  Species  of  Breutelia. 

Brotherus  in  his  treatment  of  Breutelia  in  the  Musci, 
pp.  653-660,  separates  certain  species  under  "  Eubreutelia " 
Broth,  from  the  Section  Acoleos  (C.  M.  as  Section  of  Bartra7nia) 
by  the  form  and  position  of  the  leaf-base.  In  Acoleos  this  is 
"  Ovaler  bis  eilanzettHcher,  nicht  angedriickter,"  while  in 
Eubreutelia  it  is  "  Angedriickter  bis  umfassender,  meist  oben 
erweiteren,  zuweilen  quadratischer  Basis."  Apart  from  this  and 
the  "  weniger  kraftige  "  habit  of  Acoleos  as  against  "  mehr  oder 
minder  kraftige  "  plants  of  Eubreutelia,  there  are  no  separating 
characters.  This  character  drawn  from  the  leaf-base  is  no  doubt 
a  well-marked  and  useful  one  in  the  case  of  some  of  the  more 
robust  species,  where  the  lamina  is  more  or  less  abruptly  reflexed 
from  the  erect  or  somewhat  amplexicaul  base,  which  is  often 
distinctly  wider  above — at  the  shoulder — than  at  the  insertion  ; 
a  condition  accentuated  if  the  leaf  is  flattened  out,  when  the  basal 
part  becomes  deeply  plicate,  and  the  margin  at  shoulders  folded 
in.  But  its  value  has,  I  think,  been  overestimated  in  the  group 
of  species  of  which  Breutelia  jjendula  Hook,  may  be  taken  as  the 
type  ;  as  has  also  the  character  derived  from  the  position  of  the 
capsule.  The  plants  to  which  I  refer  are  B.  pendula  (Hook. 
Muse.  Exot.  t.  21),  B.  comosa  Mitt.,  B.  divaricata  Mitt.,  B.  con- 
similis  H.  f.  &  W. ;  to  which  may  be  added  B.  Sieberi  (Hornsch.). 
Of  these  B.  pendula  and  B.  Sieberi  are  placed  by  Brotherus  in 
Acoleos,  the  others  in  EubreiUelia. 

Mitten  described  his  B.  comosa  [cf.  Fl.  Tasm.  ii.  195)  as  differ- 
ing "  from  all  states  of  B.  pendula  in  the  short  erect  base  of  its 
leaves,  which  is  widest  at  the  point  from  which  the  superior 
portion  is  defiexed,  and  composed  of  cells  which  are  everywhere 
far  shorter";  and  also  in  the  capsule  suberect  or  inclined,  as 
against  the  pendulous  capsule  of  B.  pendula.  The  sentence 
referring  to  the  cells  must,  I  think,  be  a  slip  of  Mitten's,  and  the 
character  at  once  dismissed ;  for  nothing  could  well  be  shorter 
than  the  cells  in  the  type  specimen  of  B.  pendula,  where  the 
upper  are  often  quadrate,  and  rarely  longer  than  2x1,  while 
in  the  type  specimen  itself  of  Mitten's  B.  comosa  the  cells  are 
actually  very  much  longer  throughout  the  leaf.  In  fact,  it 
might  well  be  supposed  that  the  sentence  was  a  lapsiis  calami, 
and  that  Mitten  intended  the  exact  opposite  of  what  he  wrote, 
but  for  the  fact  that  other  specimens  determined  by  Mitten  as 
B.  comosa  (c.^y.  "  Waitangi  E.,  Bay  of  Islands,  N.Z."  in  Herb. 
Kew.)  have  tlie  cells  short,  exactly  as  in  the  type  of  B.  pendula. 

As  regards  the  leaf- base,  there  is  no  doubt  that  Mitten's  type 
of  B.  comosa,  which  is  a  tall,  robust,  very  tomentose  plant,  does 
show   a   leaf-base   more   or   less   markedly   of   the    Eubreutelia 
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character,  though  less  strongly  marked  than  in  other  species  of 
the  Section.  But  other  specimens  determined  by  Mitten  himself 
show  an  intei'mediate  type  of  base,  e.fj.  the  Waitangi  Kiver  plant 
referred  to  above,  as  also  a  plant  in  Plerb.  Hook.,  "  Allan  Cunning- 
ham, No.  96,  N.Z.,  1834,"  first  named  B.  pendula,  then  deter- 
mined l)y  Mitten  as  B.  comosa;  while  a  specimen  "  B.  comosa, 
N.Z.,  Knight,"  in  Herb.  Mitten,  has  the  leaf-base  of  Acoleos  pure 
and  simple.  Moreover,  specimens  of  B.  ■pendida  in  Herb.  Hook., 
notably  the  Campbell  Island  specimens  of  Hooker's  Antarctic 
Expedition,  show  considerable  variation  in  degree  of  robustness, 
the  more  slender  forms  agreeing  with  the  type  of  B.  pendula,  the 
more  robust  agreeing  in  habit  and  leaf-base  exactly  with  Mitten's 
B.  comosa  from  Waitangi  River,  New  Zealand,  cited  above. 

I  conclude,  therefore,  that  the  form  of  leaf-base  in  this  group 
of  species  is  eminently  variable,  depending  much  on  the  degree  of 
robustness  of  the  plant ;  the  more  slender  forms,  such  as  Menzies' 
type  of  B.  pendula,  showing  the  extreme  Acoleos  form,  from  which 
a  complete  set  of  gradations  can  be  traced,  culminating  in  the 
robust  tomentose  form  with  fairly  well-marked  "  Eubreutelia" 
base  of  Mitten's  type  of  comosa.  If  therefore  B.  comosa  is  to  be 
retained  as  a  species,  it  must  be  on  the  ground  of  the  type  of  base 
and  robust  habit  being  correlated  with  the  only  other  character 
given  by  Mitten,  viz.  the  capsule  being  suberect  or  horizontal  in- 
stead of  being  pendulous  as  in  B.  p)endula.  The  specimens  in  Herb. 
Kew.,  however,  and  others  that  I  have  received  through  the  kind- 
ness of  Mrs.  Britton  from  Mitten's  herbarium  and  others,  show 
that  this  character  is  absolutely  unreliable.  Thus  robust 
specimens  with  a  clearly  marked  Eubreutelia  base,  sent  me  by 
Dr.  Cockayne,  have  distinctly  pendulous  capsules,  and  the  same 
is  the  case  with  "  B.  comosa,  Kelly's  Range,  New  Zealand, 
T.  W.  N.  Beckett,  No.  1030  "  at  Kew  ;  but  the  most  convincing 
examples  are  several  in  which  capsules  in  both  positions  occur  in 
the  same  tuft;  this  is  markedly  the  case  with  "  .B.  comosa,  Otira 
R.,  T.  W.  N.  Beckett,  1030  B  "  at  Kew,  where  among  numerous 
capsules,  all  deoperculate  and  ripe,  most  are  pendulous,  several 
horizontal,  and  a  few  suberect.  "  B.  pendula,  V.  D.  Land, 
No.  2282  "  in  Herb.  Hooker,  as  also  "  V.  D.  Land,  Laurence  and 
Gunn,  No.  2283,"  equally  show  both  positions  of  capsule  in  the 
same  specimen. 

I  have  therefore  no  hesitation  in  concluding  that  B.  pendula 
Hook,  is  a  highly  variable  plant  in  size,  branching,  degree  of 
tomentosity,  form  and  size  of  leaves,  and  position  and  size  of 
capsule ;  standing  on  the  border  line  between  Acoleos  and 
Eubreutelia,  it  must  be  held  to  include  B.  comosa  Mitt.,  which 
in  view  of  the  ambiguous  specimens  referred  to  above  cannot 
even  be  clearly  characterized  as  a  variety.  In  view,  indeed,  of  its 
better  development,  the  comosa  form  would  properly  be  considered 
the  type  form,  while  Menzies'  plant  (the  type  of  B.  pendula  Hook.) 
represents  a  smaller,  less  developed  form. 

Brotherus  implies  a  doubt  as  to  whether  B.  pendula  occurs 
on  Kerguelen  Island — "nach   Mitten  auch  auf  den  Insel   Kor- 
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guelen."  I  have  a  specimen  ex  herb.  Mitt.,  so  labelled, 
"  B.  pendula,  near  Vulcan  Cove,  Kerguelen,  Eaton,  6.  1.  75," 
which  has  the  capsule  suberect,  and  is  robust,  as  in  B.  comosa, 
with  the  stem  leaves  showing  the  Euhreutelia  base  (though  the 
branch  leaves  are  purely  of  the  Acoleos  type).  In  Hooker's 
herbarium  there  are  a  considerable  number  of  specimens  from 
Kerguelen  Island  under  B.  2}67idula,  of  varying  size  and  habit, 
some  at  least  with  pendulous  capsules.  Whether  or  no,  there- 
fore, B.  comosa  be  united  with  B.  pendula,  the  latter  may  be 
safely,  I  think,  attributed  to  Kerguelen  Island. 

Turning  to  B.  divaricata  Mitt.  According  to  the  author  this 
"  resembles  the  larger  states  of  B.  pendula,  but  differs  in  its 
divaricated  leaves,  which  have,  when  dry,  a  subflaccid  appearance, 
a  differently  formed  base,  and  the  stems  almost  simple."  The 
simple  or  branched  character  can  hardly  be  taken  seriously. 
B.  2:)endula  exhibits  all  varieties  of  ramification  at  different  times. 
The  same  tuft  will  often  produce  almost  simple  stems  together 
with  stems  showing  whorled  branches.  As  to  the  position  of  the 
leaves,  I  confess  I  do  not  understand  how  the  term  "  divaricate  " 
implies  any  different  position  from  that  usual  in  B.  pendula. 
The  description  of  the  leaf-base  only  implies  that  it  is  of  the 
Eiibreutelia  type.  Mitten's  specimens  appear  to  me  to  show 
simply  a  somewhat  lax,  and  at  the  same  time  robust,  form  of 
B.  pendula.  The  Handbook  of  the  Neio  Zealand  Flora  adds  to 
the  description  a  note : — "  Scarcely  dif!"erent  from  B.  comosa  and 
pendula."  This  view  I  should  quite  endorse.  The  type  of 
B.  divaricata  might  indeed  quite  well  be  the  type  of  B.  comosa, 
in  all  obvious  characters  ! 

B.  consimilis  (H.  f.  &  W.)  must  also  be  placed  under  B.  pen- 
dula. The  type  {"Hypnum  consimile  H.  f.  &  W.,  Lord  Auckland's 
I.,  W.  85,"  in  herb.  Wilson  and  Hook.)  is  a  robust  plant  described 
by  Wilson  as  like  a  slender  form  of  B.  elongata,  with  almost 
simple,  not  very  tomentose  stems,  with  here  and  there  a  branch, 
or  two  or  three  together,  but  irregular,  and  not  whorled.  The 
leaf  structure  agrees  with  ordinary  forms  of  B.  pendula,  especially 
of  the  "  comosa  "  type.  I  have  precisely  similar  forms  from  New 
Zealand,  notably  a  fruiting  plant  from  the  Mt.  Cook  district, 
collected  by  J.  C.  Andersen  and  sent  me  by  Dr.  Cockayne.  Since 
writing  the  above  notes  on  B.  pendula  I  have  found  that  Hampe 
has  placed  Hooker's  Campbell  Island  B.  pendula  (referred  to  above) 
under  B.  consimilis,  in  his  herbarium — which  suggests  the  very 
close  relationship  between  the  two.  And  he  goes  on  to  place 
another  plant  of  Hooker's  from  Hermite  Island  also  under 
B.  consimilis.  This  sheet  must,  I  imagine,  have  given  Hampe 
some  qualms,  since  it  comprises  both  simple  stems  and  stems 
with  whorled  branches,  while  obviously  pertaining  to  the  same  plant. 
That  a  plant  which  the  author  (Hooker)  considered  as  identical  with 
his  B.  j^endtila  should  be  referred  by  Hampe  to  B.  consimilis,  while 
another  of  his  specimens  shows  forms  intermediate  between  the 
two  in  the  only  distinctive  character  of  B.  consimilis,  viz.  the 
branching,  is  in  itself  a  testimony  to  the  slight  value  of  that 
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species.  In  the  Flora  Antarctica,  B.  consimilis  is  compared  only 
with  B.  elougata  (the  robust  Australasian  "co7nosa"  forms  of 
JB.pendula  were  not  then  known),  and  no  characters  are  suggested 
that  are  in  any  way  in  conflict  with  the  view  that  is  identical 
with  B.  pendula. 

The  seta  in  the  various  forms  of  B.  jJendula  varies  greatly  in 
length,  from  1-5  cm.  to  5  cm.,  but  I  do  not  find  this  character 
correlated  with  any  others,  not  even  varying  according  to  the 
general  size  and  robustness  of  the  plant.  The  variability  of 
B.  pendula  was  noted  by  Mitten,  who  writes  (in  Journ.  Linn. 
Soc.  (Bot.),  iv.  83):  ".S.  yendula,  which  has  been  much  misunder- 
stood, varies  greatly  in  its  size,  being  sometimes  not  larger  than 
the  usual  states  of  Philonotis  fontana,  as  in  the  original  specimens 
gathered  by  Menzies,  at  others  as  large  as  B.  gicjantea."  He 
adds  that  B.  clongata  may  be  a  form  of  B.  pendula,  but  I  should 
scarcely  be  prepared  to  follow  him  as  far  as  that, 

I  should  then  give  the  synonymy  of  B.  pendula  as  follows  : — 

Breutelia  pendula  (Hook.)  Mitt,   in  Journ.   Linn.  Soc.  (Bot.) 

iv.  82  (1859).- 
Syn. — Bartramia  pendula  Hook.  Muse.  exot.  t.  21  (1818-20). 
Brijum  pendulum  Brid.  Mant,  M.  120  (1819). 
Mnmm  pendulum  Sm.  in  Trans.  Linn.  Soc.  vii.  262. 
Philonotis  pendula  Brid.  Bryol.  Univ.  ii.  27. 
Bartramia  comosa  Mitt,  ex  Hook.,  Handb.  of  N.Z.  Fl.  449. 
Hypnum  consimile  H.  f.  &  W.,  Fl.  Antarct.  i.  137. 
Bartramia  consimilis  Mitt,  ex  Hook.,  Handb.  of  N.Z.  Fl. 

449. 
Breutelia  consimilis  Jaeg.  Adumbr.  ii.  559. 
Breutelia  divaricata  Mitt,  in  Journ.  Linn,  Soc.  (Bot.)  iv.  82 

(1859). 
Bartramia  divaricata  Mitt,  in  Fl.  Tasman.  195. 
Bartramia  gicjantea   H.   f.    &   W.,    N.Z.    Fl.    ii.    90    (nee 

B.  gigantea  Schwaegr.). 

Breutelia  Sicberi  (Hornsch.)  Mitt,  is  a  well-defined  species  in 
the  narrower,  less  plicate  leaves,  with  the  base  little  expanded, 
not  erect  and  appressed,  the  upper  margins  more  sharply  serrate, 
the  upper  cells  all  elongate ;  and  especially  in  the  scarcely  ditt'er- 
entiated  alar  colls.  In  B.  pendula  these  are  strongly  marked, 
forming  a  band  two  or  three  rows  wide  of  lax  hyaline  cells, 
extending  for  some  distance  up  the  basal  margin,  and  strongly 
contrasted  with  the  very  narrow  golden  cells  forming  the  rest  of 
the  base.  In  B.  Sieberi  these  lax  cells  are  entirely  wanting,  and 
the  alar  marginal  cells  differ  very  little  from  those  of  the  rest  of 
the  leaf  base,  rarely  forming  a  short  band  of  widened,  but  not 
large  or  hyaline,  cells.  The  capsule  in  the  fruiting  specimens  I 
have  seen  is  small,  quite  pendulous,  and  remarkably  mnioid  in 
appearance. 

Brotherus  expresses  a  doubt  as  to  the  occurrence  of  B. 
Sieberi  in  New  Zealand.     It  is  certainly  very  rare  there ;  but  I 

•  Paris  is  wrong  in  citing  Jaeg.  Adumbr.  for  this  combination. 

C   2 
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have  a  sterile  plant  from  Ngauruhoe  Volcano,  New  Zealand, 
3-400  ft.,  sent  me  by  Mr.  Ingham,  and  collected  by  the  late  Mr. 
Jas.  Murray,  which  must,  I  think,  without  doubt,  be  referred 
there.  The  alar  cells  are  in  a  few  leaves  slightly  more  developed 
than  in  other  B.  Sieberi  I  have  seen,  but  for  the  most  part  are 
quite  typical,  while  in  all  other  characters  the  plant  agrees 
exactly.  It  is  quite  probable  that  one  or  more  of  the  fourteen 
species  described  by  R.  Brown  (ter.)  in  Trans.  N.Z.  Inst,  xxxii. 
may  belong  here ;  but  I  have  not  at  present  had  an  opportunity 
of  examining  them.  All  the  New  Zealand  specimens  determined 
by  Mitten  as  B.  Sieberi  in  Herb.  Hook,  at  Kew  are  without 
question  B.  pendula. 

Breutelia  fusco-aurea  Broth.,  in  vegetative  characters  and  leaf- 
structure,  appears  to  agree  exactly  with  forms  of  B.  Sieberi 
(which,  like  B.  jJendula,  is  a  variable  plant).  The  fruit,  however, 
is  described  as  suberect,  on  a  considerably  shorter  seta.  In  view 
of  the  indeterminate  position  of  the  capsule  in  B.  ijendula,  I 
should  not  be  unprepared  to  find  that  the  same  variability  existed 
in  B.  Sieberi,  in  which  case  I  should  incline  to  unite  B.  fusco- 
aurea  with  this  species. 

Two  South  African  Species  op  Microthamnium."-'^ 

Paris  (led.  ed.  ii.)  has  the  following  : — 
MiCROTHAMNiuM  CYGNicoLLUM  (Hpo.)  C.  M.  in  Hedwig.  1899,  p.  144. 

Chryso-Hypnum  cygnicoUum  Hpe.  in  Bot.  Zeit.  1870. 

Eurhynchiicm  cavifolium  Rehm.   M.  Afr.  austr.  n.  368 ;  Paris 
Ind.  p.  441  (1895). 

This  entry  contains  more  than  one  error.  In  the  first  place, 
Chryso-hypmim  cygnicoUum  was  not  published  by  Hampe,  ojh  cit. 
The  name  is  a  herbarium  one  only.  Secondly,  Eurhynchium 
cavifolium  Rehm.  M.  Afr.  austr.  n.  368  is  not  identical  with  Hampe's 
C.  cygnicoUum, 

Some  time  back  Mr.  Horace  A.  Wager  sent  me  a  moss 
gathered  by  him  in  Natal,  which  led  to  my  examining  these  two 
plants.  Mr.  Wager's  moss  proved  to  be  identical  with  Rehmann's 
E.  cavifoUum,  but  on  comparing  Hampe's  specimen  of  G.  cygni- 
coUum, quite  marked  differences  appeared.  The  latter  has  a 
rostellate  lid,  which  in  E.  cavifolium  is  longly  rostrate,  almost 
or  quite  equalling  the  capsule  in  length ;  and  the  cell- walls  are 
in  E,  cavifolium  highly  prominent  at  back  of  leaf,  while  in 
Hampe's  plant  they  are  very  sparsely  and  indistinctly  papillose, 
so  as  to  be  practically  smooth  ;  and  there  are  other  differences. 

*  Cavclot,  in  Rev.  Bryol.  1913,  p.  20,  has  given  reasons  for  rejecting  both 
Mkrothamniiun  Mitt,  and  Stereohypnum  Hampe,  adopting  the  name  of 
Mittetiothamnium  Hennings  ;  and  has  given  a  long  list  of  new  combinations 
based  on  this  conclusion.  Since  then,  however,  Fleischer  (in  Nova  Guinea, 
vol.  xii.  Botanique  Livr.  2,  p.  125)  has  pointed  out  that  Rldzoliyjiniun  Hampe 
has  priority  over  both  these  names,  and  is  in  accordance  with  the  Rules  of 
Nomenclature.  In  view  of  the  uncertainty  of  the  case,  and  the  possible  excep- 
tion to  be  made  in  the  list  of  "  Nomina  conservanda,"  now  unhappily  sus- 
pended, I  have  temporarily  used  the  commonly  accepted  generic  name. 
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As  neither  species  appears  to  have  been  properly  published, 
and  both  seem  to  be  distinct  from  any  of  the  published  South 
African  species,  I  give  descriptions  of  them  here. 

Microthamnium   cavifolium    (Rehm.)   Dixon,   sp.   nov. — 

Sordide  viride,  baud  nitens.  Caulis  vagans,  irregulariter  pinnatus, 
ramis  subgequalibus,  brevibus,  gracilibus,  subcompressis.  Folia 
patentia  concavia,  late  cordato-ovata,  acuta  vel  plusminus  longe, 
scepe  flexuose  acuminata,  toto  ambitu  denticulata.  Areolatio 
brevissime  linearis,  parietibus  firmis  crassiusculis,  angulis  superi- 
oribus  dorso  valde  lyrominentibns,  unde  folia  dense  scaherula. 
Folia  perichgetialia  interna  erecto-appressa,  in  acumen  latiusculum 
strictum  (siccitate  solum  paullo  flexuosum)  subdenticulatum 
angustata.  Seta  circa  1-5  cm.  alta,  validiuscula,  rubra,  infra 
collura  sat  abrupte  arcuata,  unde  theca  horizontalis  vel  sub- 
pendula ;  theca  turgide  ovalis,  majuscula,  brevicoUis,  gibbosa, 
omnino  eurhynchoidea,  operculo  rostrato  subaquilomjo.  Calyptra 
IcBvis. 

Hah.  Inanda,  Natal ;  Eehm.  M.  Afr.  austr.  n.  368.  In  um- 
brosis  montis,  Inanda;  leg.  Wood,  Rehmann,  n.  654.  In  monte 
Lechlaba  supra  Houtbush,  Transvaal ;  Rehm.  n.  654  b. ;  n.  655 
{iovmo,  tenella) .  In  monte  Kivatlamba,  Transvaal,  leg.  Maclea; 
Rehm.  n.  655  b.  On  stones  in  bed  of  stream,  2-3000  ft.,  Pieter 
Maritzburg,  Natal,  1909;  leg.  H.  A.  Wager. 

M.  patens  (Hampe)  Jaeg.  differs  inter  alia  in  the  pilose  calyptra ; 
M.  pseudo-reptans  (C.  M.)  Jaeg.  has  the  branches  scarcely  flattened, 
leaves  much  narrowed,  the  papillge  very  sparse  and  indistinct, 
&c.  M.  squarrulosum  (C.  M.)  Jaeg.  e  descr.  seems  to  be  very  near 
in  vegetative  characters,  but  the  fruiting  characters  do  not  at 
all  agree — "  ped.  perbrevi,  fiavo ;  operculo  conico-acuminato 
recto,"  &c. 

M.  lutescens  Mitt.  MS.  in  herb.,  type  ex  herb.  Mitten,  Inanda, 
Natal,  leg.  Wood,  sterile,  is  certainly  this  species,  and  may  very 
likely  be  Rehmann's  n.  654  cited  above. 

Microthamnium  cygnicollum  (Hampe)  C.  M.  in  Hedw.  1899, 
p.  144  (nomen). 

Syn.  Chnjso-hijpnum  cygnicollum  Hampe  MS.  in  herb. 

M.  cavifolio  afiine ;  dilYert  foliis  chlorophyllosis,  opacis,  parum 
concavis,  multo  angustioribus,  strictioribus,  magis  gradatim  in 
acumen  breviusculum  substrictum  haud  flcxuosum  attenuatis ; 
folia  ramea  angustiora,  ovato-lanceolata,  cellulis  minute  indistinctc 
scaberulis.  Theca  minuscula,  in  pedunculo  sub  coUo  aliquando 
cygneo  vel  torquato,  subsymnietrica,  nee  gibbosa,  operculo  brcvi- 
rostellato. 

Hab.  C.  B.  S.,  Kooksbosch,  leg.  Breutel;  in  saxis  prope 
Umpumulo,  Natal,  Africte  meridionalis,  Jan.  3,  1867,  leg.  Bcv. 
Borgen,  nos.  5,  5='-. 

Type  in  herb.  Hampe. 

iV.  pscudo-reptans  (C.  M.)  differs  from  this  specfes  in'tho 
inclined,  not  pendulous,  subarcuato  capsule,  as  well  as  in  othor 
characters.     In    the    type   of    foliation    M.  cygnicollum   and  M. 
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l^seudo-reptans    are     much    alike,    and     differ    markedly     from 
M.  cavifolmm  and  other  allied  species  referred  to  above. 

Neckera  Hoehnelii  C.  M.  and  N.  Hoehneliana  C.  M. 

C.  Midler,  in  Flora,  1890,  in  describing  the  mosses  of  four 
Kilimandjaro  expeditions,  describes  (on  p.  489)  Neckera  [Calypto- 
thecium)  Hoehnelii  C.  M.  On  the  next  page  (490)  he  describes 
another  and  quite  different  plant  under  the  name  of  N.  [Rhysto- 
Ijhyllum)  Hoehneliana  C.  M.  Paris  in  the  Index,  ed.  ii.,  has 
confused  these  two  plants,  omitting  the  latter  altogether,  and 
giving  in  its  place  the  former,  which,  however,  is  not  a  true 
Neckera,  but  a  Calyptothecium  {sensu  Paris)  or  Benaiddia,  accord- 
ing to  Brotherus's  arrangement  in  the  Musci. 

N.  Hoehneliana  C.  M.  is  a  good  species  of  Neckera  of  the 
section  CryiHopoclia,  which  appears  to  be  common  in  the  moun- 
tain districts  of  Central  East  Africa,  frequently  fruiting,  and  need 
not  detain  us.     Paris  omits  this  altogether. 

The  position  of  N.  {Calyptothecium)  Hoehnelii  C.  M.  {op.  cit. 
p.  489)  is  more  difficult.  Brotherus,  writing  in  Engler  und 
Prantl,  Pflanzenfam.,  Musci,  ii.  792  (1906),  under  Benaiddia, 
gives  "E.  Hoehnelii  (C.  Miill.  als  Neckera),  in  Aberdare  Gebirge, 
von  welcher  Art  B.  africana  (Mitt,  als  Calyptothecium)  in  Sudafrika 
und  Usambara  wahrscheinlich  nicht  specifisch  verschieden  ist." 
In  Engl.  Bot.  Jahrb.  1894,  p.  198,  he  had  described  Mitten's 
hitherto  unpublished  species  as  Calyptothecium  africanwn  (Eehm.) 
Mitt.,  citing  Eehmann's  no.  332  alone  from  S.  Africa,  and  also 
giving  four  or  five  localities  in  Usambara.  He  makes  no  reference 
whatever  here  to  Neckera  Hoehnelii  C.  M.  More  recently,  in  his 
report  on  the  Deutscher  Zentral-Afrika-Expedition,  1907-1908, 
p.  159,  he  gives  both  species  as  collected  in  precisely  the  same 
locaHty,  "  Eugege- Wald  :  An  Baum-stammen  ca.  1900  m.  u  M.," 
which  appears  to  imply  that  he  has  modified  his  opinion  on  this 
point  since  the  publication  of  the  Musci  (loc.  cit.) 

A  specimen  sent  me  from  the  British  Museum  by  Mr.  W.  E. 
Sherrin,  collected  on  Mt.  Elgon,  Brit.  E.  Africa,  in  Sept.  1909, 
necessitated  a  comparison  of  these  plants,  and  I  was  led  to  the 
conclusion  that  the  two  were  certainly  identical.  There  is  a 
considerable  difference  in  habit  between  the  form  of  B.  africana 
figured  by  Brotherus  {Musci,  I.  c.  fig.  593),  which  agrees  with  Eehm. 
M.  Afr.  austr.  n.  332  (in  sylvis  Knysnae),  and  is  short,  robust, 
densely  branched  and  rigid,  as  compared  with  the  Mt.  Elgon 
plant,  which  has  long,  pendulous,  flexuose  stems ;  but  the  difference 
ceases  there.  The  leaf  structure,  fruiting  and  peristome  characters 
of  the  Mt.  Elgon  plant  agree  exactly  with  the  S.  African  plant  as 
figured  by  Brotherus ;  and,  moreover,  Eehm.  n.  619  (TransvaaHa 
in  mont.  supra  Lydenburg)  quite  agrees  with  the  Mt.  Elgon  plant 
in  habit.  The  Central  Atrican  plant,  like  that  of  S.  Africa,  varies 
considerably  in  habit,  and  the  male  plant  is  notably  a  much  more 
slender  plant  than  the  fruiting  one.  If  it  should  be,  as  seems 
probable,  this  difference  of  habit  alone  which  led  Brotherus  to 
keep  the  two  distinct,  I  have  no  hesitation  in  forming  the  opinion 
that  it  is  an  immaterial  one. 
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I  have  the  plant  also  from  SoHa,  Mt.  Kenya,  leg.  Kemp,  1911, 
St. ;  Aberdare  Mts.,  leg.  Kemp,  1910,  c.  fr. ;  and  Knysna,  Cape 
Colony,  leg.  Hewitt,  1910,  comm.  W.  Ingham. 

Assuming  the  identity  of  the  two  plants,  a  rather  troublesome 
problem  in  nomenclature  is  solved,  as  C.  Miiller's  specific  name 
must  supersede  the  synonymy  of  the  S.  African  plant.  Paris  gives 
CalijiHothecium  africanum  Mitt,  in  Journ.  of  the  Linn.  Soc.  1886, 
p.  312,  with,  as  synonym,  Trachyloma  africanum  Eehm.  M.  Afr. 
austr.  n.  332.  Both,  however,  of  these  are  invalid  names,  no 
desci-iptions  in  either  case  being  published  until  Brotherus  de- 
scribed it  in  1894. 

Adopting  the  views  above  expressed,  the  synonymy  will  stand 
thus : — 

Kenauldia  Hoehnelii  (C.  M.)  Broth.,  Musci  ii.  792  (1906). 
Syn.  Neckera  Hoehnelii  C.  M.  in  FL,  1890,  p.  489. 

Trachyloma    africanum    Rehm.    M.    Afr.    austr,   u.   332 

(nomen). 
Calyptothecium  africanum  Mitt,  in   Journ.    Linn.    Soc. 
(Bot.)  1886,  p.  312  (nomen)  ;  Brotherus  in  Engl.  Bot. 
Jahrb.  1894,  p.  198. 
Bena^ddia  africana  Broth.,  Musci,  he.  cit. 


THE    BRITISH    ASSOCIATION    IN     AUSTRALIA. 
By  Dr.  A.  B.  Rendle,  F.R.S. 

It  may  be  worth  while  to  put  on  record  some  account  of  the 
doings  of  the  botanists  who  attended  the  meeting  of  the  Associa- 
tion in  August  of  last  year.  The  meeting  must  have  been  of  great 
interest  to  all,  and  some  at  any  rate  will  look  back  to  it  as  the 
most  helpful  and  richest  in  experience  of  any  period  of  their 
botanical  lives. 

Members  of  the  advance  party  spent  a  week  in  Western 
Australia,  but  the  majority  had  to  bo  satisfied  with  glimpses  of 
the  vegetation  seen  from  the  train  between  Fremantle  and  Perth 
and  during  a  drive  through  the  King's  Park,  an  extensive  national 
reserve  in  a  picturesque  situation  overlooking  the  Swan  River. 
The  remarkable  "grass-tree,"  Kingia,  was  much  in  evidence,  also 
the  cycad  Macrozamia  and  species  of  Banksia,  the  grey-green  of 
the  eucalyptus  was  varied  with  the  brighter  wattles  which  were 
yellow  with  flower,  and  the  hoath-like  habit  was  very  striking 
in  the  undergrowth,  among  which  Boronia  was  conspicuous  ;  we 
were  evidently  in  a  dry  country.  The  voyage  across  King 
George's  Sound  on  the  way  to  Adelaide  recalled  Robert  Brown's 
early  explorations  at  Oyster  Bay  and  other  localities.  On  enter- 
ing the  Outer  Harbour  for  Adelaide  a  wonderful  accumulation  of 
the  debris  of  Posidonia  anstralis  was  noticed.  The  detached 
leaves  wore  piled  in  a  bank  5  or  G  ft.  high,  and  great  balls  of  fibres 
from  a  few  inches  to  several  feet  in  diameter  strewed  the  fore- 
shore. These  were  generally  shaped  like  a  Rugby  football,  not 
spherical  as  are  the  similar  but  much  smaller  balls  of  P.  oceaiiica 
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which  one  finds  on  the  Eiviera.  There  were  also  numerous  speci- 
mens of  the  green  alga  Codhim  tovientosum,  the  largest  about  the 
size  of  a  golf  ball. 

It  was  pleasant  at  Adelaide  to  find  oneself  the  guest  of 
Dr.  E.  S.  Eogers,  a  keen  student  of  the  South  Australian  flora 
and  a  specialist  in  the  Orchids,  of  which  he  has  a  beautifully 
prepared  collection.  Adelaide  is  a  garden  city,  with  roads  broad 
and  tree-planted  ;  Melia  Azedarach,  locally  known  as  white  cedar, 
is  largely  used  for  this  purpose.  Eound  the  city  are  "  park- 
lands,"  and  on  the  outskirts  beyond  the  suburbs  are  fruit  planta- 
tions, including  almond,  the  pink  and  white  blossoms  of  which 
were  in  full  flower  in  early  August,  olives,  oranges,  and  loquats. 
Beyond  rise  the  Mount  Lofty  Eanges,  the  slopes  clothed  with 
sclerophyllous  woodland  and  cut  by  gullies  and  deep  valleys  with 
precipitous  sides.  The  trees  of  the  woodland  dt^revudJinXy Eucalyptus, 
different  in  species  as  the  soil  varies ;  with  these  the  bright  yellow 
of  the  acacias,  now  in  full  flower,  forms  a  pleasing  contrast.  The 
dense  bushy  growth  between  the  trees  shows  considerable  variety, 
and  includes  Leptospermum  (Myrtaceae),  Banksia,  Hakea,  Dodonaa, 
Ixodia  (a  shrubby  composite),  and  various  Leguminosae.  The 
last-named  is  specially  characteristic  of  the  lower  shrubby  growth, 
including  Daviesia,  Dilhmjnia,  Platylobiuvi,  PuUencea,  &c.,  and  a 
remarkably  pretty  climber,  Kennedya  monopliylla.  Another  climber 
is  Corrca,  the  pretty  tubular  yellow-orange  flowers  of  which  do 
not  at  first  sight  suggest  its  family,  Eutaceas.  Other  low-growing 
plants  are  Tetratheca  (Tremandraceae)  the  so-called  Australian 
heath,  Hibbertia  (Dilleniacese),  Epacris  impressa  with  spikes 
of  pink,  crimson  or  white  flowers,  and  Acrotriche  fasciculiflora, 
which  produces  masses  of  flowers  above  the  root  on  the  old 
wood,  giving  place  later  to  succulent  fruits  ;  Grevillea  and 
Isopogon  represent  Proteaceee.  Adaptation  to  xerophytic  condi- 
tions is  well-marked ;  the  narrow  stiff  type  of  leaf  often  ending 
in  a  spine  is  very  common,  and  when  broader,  as  in  Banksia, 
Platylobium,  and  others,  the  leaves  are  still  tough  and  leathery. 
Under  the  guidance  of  Prof.  Osborn,  recently  appointed  Professor 
of  Botany  at  Adelaide  University,  an  indefatigable  and  enthusiastic 
guide,  we  explored  some  typical  gullies — a  veritable  botanical 
paradise.  The  steep  sides  are  dotted  with  Black-boy  {Xanthorrhcea) , 
one  species  of  which,  X.  quadraiigidata,  has  a  stem  6  ft.  or  more 
in  height,  the  lance-like  flowering  spikes  projecting  from  the 
centre  of  the  head  of  leaves  were  just  showing  flower,  a  streak  of 
whitish  blossom  appearing  on  the  sunny  side  facing  north.  In 
the  damp  soil  at  the  bottom  of  the  gully  are  ferns,  species  of 
Adiantum,  Lomaria,  Lindscea,  and,  though  now  nearly  extermin- 
ated here,  the  coral-fern  (Gleichenia),  also  small  terrestrial  orchids, 
such  as  species  of  Pterostylis  and  Caladenia,  and  the  remarkable 
little  Corysanthes  ;  Eanunculus  lappaceus  and  species  of  Viola  have 
a  familiar  look,  but  seem  out  of  place.  A  species  of  Lcptospcrimmi  {L. 
scoparmvi),  known  as  tea-tree,  forms  dense  thickets.  The  sundews 
are  also  conspicuous,  especially  Vrosera  Whittakeri  with  a  rosette 
of  radical  leaves  and  an  attractive  white  flower.    D.  auriculata  and 
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D.  Menziesii  have  elongated  stems,  which  become  attached  to 
surrounding  herbs  by  means  of  the  leaf-tentacles,  an  interesting 
secondary  adaptation,  the  plant  becoming  a  feeble  climber. 

Among  the  small  trees  on  the  higher  ground  should  be  men- 
tioned the  conifer  Callitris  quadrivalvis  and  the  native  "  cherry," 
Exocarpus  aipressiformis  (Santalaceae),  the  latter  with  cypress-like 
habit,  and  bearing  a  small  cherry-stone-like  nut  on  a  berry-like 
swollen  stalk.  As  Dr.  Margaret  Benson  has  shown,  it  is  semi- 
parasitic,  deriving  food  by  means  of  its  root-suckers  from  roots  of 
other  plants. 

A  large  area  at  Belair  on  the  slopes  of  the  Mt.  Lofty  range 
has  been  set  apart  as  a  national  reserve ;  here,  among  other 
interesting  plants,  it  was  a  pleasure  to  find  a  little  patch  of 
Phylloglossum. 

A  long    day-trip    across  Mt.   Ton-ens    to    the  Murray  river 
illustrated  the  great  diversity  of  the  vegetation  under  different 
conditions  of  stratigraphy.     Following  the  valley  of  the  Torrens 
river,  tine  specimens   of   red    gum — JEucabjptus    rostrata—wexQ 
seen  on  the   hills  near    Blumberg ;    and    on  entering   the  Pre- 
Cambrian  formation  we  passed  beautiful  park-land  with  red  and 
blue   {E.    leucoxylon)   gums.      After    crossing   Mt.   Torrens   the 
country  becomes  more  open,   and  granite  ranges  are  traversed 
with  bold  outcrops  in  the  form  of  great  blocks  and  boulders,  bare 
of  trees  except  for  a  few  scattered  Casuarinas.     As  we  descend,  a 
fine  view  is  obtained  of  the  Murray  Flats  (Recent  to  Phocene), 
which,   formerly  covered  with  dense  mallee-scrub  and  Callitris 
shrubs,  is  now  mostly  cleared  for  wheat-growing.     Mallee-scrub 
covers  large  areas  in  South   Australia ;  it  is  a  habit  of  growth 
characteristic  of  several  species  of  Eucalyptus.     A  stout,  gnarled, 
woody  root-stock  projecting  from  the  ground  bears  several  slender 
stems    which  form  a  bush-growth.       Bursaria    spinosa    (Pitto- 
sporaceuo)  was  also  a  common  shrub,  and  on  the  dry  sandy  soil 
were  small  plants  of  a  blue-fiowered  Erodium  {E.  cygnorum)  and  a 
tiny  white  composite,  Brachycoim,  and  a  small  Galium  {G.  geviini- 
folium).     Across  the  Murray,  here  a  fine  broad  river,  are  salt-flats, 
the  sparse  vegetation  of  which  includes  Salicornia  arbuscula  and 
S.  australis,  Suceda  fruticosa,  Cotula  coronopifoUa,  and  a  remark- 
able leafless  Muchknbeckia  (Polygonaceae),  forming  large  bushes  ; 
floating  in  the  water-pools  was  Azolla. 

The  Botanical  Gardens  at  Adelaide  are  small  but  prettily  laid 
out ;  they  contain  some  fine  palms.  A  striking  sight  to  the 
northerner  was  the  rank  growth  of  the  Arum-lily,  Bichardia,  in 
full  flower  round  the  ornamental  water. 

At  Melbourne  began  the  meetings  of  the  Botanical  Section. 
Several  papers  were  of  local  or  specially  Australian  interest.  Mr. 
C.  S.  Sutton  described  the  plant-formations  of  the  environs  of 
Melbourne — an  area  of  low  or  moderate  elevation,  the  vegetation 
of  which  has  been  considerably  influenced  by  man  and  his 
domestic  animals ;  and  Prof.  Ewart  and  Miss  0.  Davies  gave  an 
account  of  work  of  botanical  exploration  in  the  Northern  Terri- 
tory.    Mr.  W.  P.   Hiern,  who  was  celebrating  his  jubilee  us  a 
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member  of  the  Association,  contributed  a  valuable  paper  on 
Australian  Ebenacese.  The  family  is  represented  in  Australia  by 
eighteen  species  (eleven  of  which  are  endemic)  out  of  a  total 
of  486.  The  species  are  limited  to  the  Northern  Territory, 
Queensland,  and  New  South  Wales,  and  belong  to  the  genus 
Maba  (ten  species)  and  Diospyros  (six  species,  including  one 
recently  described'''),  with  Boyena  villosa,  a  South  African  shrub 
which  has  been  recorded  from  the  Brisbane  river,  and  Euclea 
australiensis,  known  only  from  a  specimen  at  the  British 
Museum  collected  in  1831-38  by  Sir  T.  L.  Mitchell,!  probably 
in  extra-tropical  Queensland.  Mr.  Hiern's  paper  includes  the 
results  of  a  number  of  original  investigations  on  the  anatomy  of 
the  leaves.  Dr.  Emily  Berridge  discussed  the  affinities  of 
Casuarina,  which  she  regards  as  allied  to  the  FagaceaB,  and 
brought  forward  evidence  from  an  examination  of  the  structure 
of  the  inflorescence,  flower,  and  cupule  of  the  Fagacese  in  support 
of  Hallier's  view  that  the  ancestors  of  Cupuliferae  were  allied  to 
the  Kosace^e,  and  that  this  series  is  not  a  primitive  one  directly 
descended  from  the  Gymnosperms. 

The  President  of  the  Section,  Prof.  F.  0.  Bower,  drawing  from 
the  results  of  his  exhaustive  work  on  the  Pteridophytes,  gave  a 
paper  on  modern  derivatives  of  the  Matonioid  Ferns. 

Other  papers  were  of  more  general  interest.  Dr.  C.  J.  Bond 
described  some  abnormal  Begonia  flowers,  and  showed  that  in 
certain  forms  the  presence  of  an  abnormal  bract  frequently  indi- 
cates an  associated  abnormality  of  the  sex-organs  in  the  flower 
which  terminates  the  pedicel  on  which  the  abnormal  floral  bract 
appears.  This  abnormality  takes  various  forms,  from  simple 
multiplication  or  modification  of  accessory  floral  parts  to  complete 
hemaphroditism.  The  relative  position  of  the  male  and  female 
sex-organs  on  the  axis  indicates  whether  the  flower  is  primarily 
male  or  female.  From  his  observations  Dr.  Bond  concludes  that 
the  monoecious  condition  in  plants  is  probably  an  intermediate 
and  unstable  stage.  The  hermaphrodite  flower,  which  is  probably 
an  adaptation  to  insect  fertilization,  has  been  brought  about  by 
delaying  the  segregation  of  the  male  and  female  sex-organs  till 
the  period  of  the  development  of  the  flower.  If  this  occurs  early 
during  the  evolution  of  the  inflorescence,  such  plants  would  revert 
to  the  monoecious  condition.  Prof.  Gunnar  Andersson  discussed 
the  climate  in  Northern  Temperate  and  Arctic  Zones  during  the 
latest  Pleistocene  Age,  and  Dr.  Ostenfeld  based  on  the  somewhat 
remarkable  distribution  of  the  "  Sea-grasses,"  or  marine  genera 
of  Monocotyledons,  a  theory  as  to  former  distribution  of  land 
and  water  in  the  southern  hemisphere.  Miss  E.  N.  Thomas  and 
A.  J.  Davey  gave  a  preliminary  account  of  some  features  of  inte- 
rest determined  in  the  course  of  an  investigation  of  the  anatomy 
and  morphology  of  the  seedlings  of  geophytic  Dicotyledons, 
including  some  pseudo-monocotyledonous  forms  such  as  Banuncu- 
lus  Ficaria,   Conopodmm    denudatum,  and    Cyclamen  persicum. 

'  See  Hiern  in  Jouni.  Bot.  li)14,  p.  338.  f  Oj).  cit.  1910,  p.  159. 
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Miss  Lorrain  Smith  discussed  the  relationship  of  fungus  and  alga 
in  the  lichen-thallus,  and  gave  a  resume  of  the  various  views  which 
have  been  held  as  to  the  nature  of  the  different  tissues,  and  as  to 
the  origin  of  the  gonidia.  Miss  E.  E.  Saunders  gave  an  interest- 
ing account  of  the  history  of  the  double  Stock,  which  seems  to 
have  made  its  appearance  about  the  middle  of  the  sixteenth  cen- 
tury. Mendelian  methods  of  analysis  have  shown  the  relation 
of  the  double  to  the  single  form,  from  the  seed  of  which  it  is 
obtainable  in  constant  proportions.  Physiology  was  represented 
by  Prof.  Ewart's  paper  on  plant  oxidases — a  class  of  substances 
of  great  importance  in  plant  metabolism,  the  exact  chemical 
nature  of  which  is  quite  uncertain. 

A  joint  meeting  of  the  Botany  and  Zoology  Sections  was  occu- 
pied by  a  debate  on  the  Origin  of  Species.  Professor  Bateson  in 
his  address  as  President  of  the  Association  had  discussed  the 
origin  of  variation  from  the  point  of  view  of  his  experimental 
work  on  heredity  ;  he  dismissed  the  idea  of  any  permanent  effect 
of  the  conditions  of  environment,  and  suggested  that  new  forms 
arose  from  forms  already  existing  by  loss  of  characters.  In 
opening  the  debate,  the  writer  pointed  out  that  such  a  view  of 
the  origin  of  species  associates  with  the  increasing  complexity  of 
structure  and  function  which  characterises  evolution,  a  pro- 
gressive simplicity  in  ultimate  constitution,  and  that  the  highest 
phase  of  evolution  would  correspond  with  the  total  disappearance 
of  all  characters.  Further,  such  a  view  presupposes  an  inconceiv- 
able complexity  of  characters  in  the  primitive  organisms.  The  writer 
also  criticised  De  Vries's  theory  of  the  origin  of  species  by  mutation. 
On  this  theory  species  have  not  arisen  gradually  as  the  result 
of  selection  operating  for  a  long  period,  but  discontinuously  by 
sudden  small  changes  or  "mutations,"  which  are  given  off  in  new 
directions  and  are  inherited.  Mutations  are  to  be  distinguished 
from  fluctuating  or  individual  variability  in  which  the  variations 
are  merely  of  a  plus  or  minus  character  and  are  not  inlierited. 
The  mutation  gives  rise  to  a  new  inheritable  specific  character, 
and  is  the  source  of  the  so-called  elementary  species.  But  a  com- 
parison of  these  elementary  species  {e.g.  Jordan's  Dmbas)  shows 
that  their  distinguishing  features  are  precisely  those  which  charac- 
terise fluctuating  variability,  namely,  relative  size  and  degree  of 
development  of  parts,  hairiness,  time  of  flowering,  &c.  ;  each 
species  represents  the  resultant  of  a  number  of  slight  individual 
variations  of  already  existing  characters,  and  suggests  some  pro- 
cess of  selection  of  these  rather  than  a  sudden  mutation.  A 
similar  remark  applies  to  the  cases  of  seasonable  dimorphism  in 
alpine  meadows  described  by  Wettstein. 

Sports  or  mutations  arising  under  cultivation  are  of  a  different 
kind,  being  generally  marked  by  some  one  striking  cliaractor,  such 
as  cutting  of  the  leaf,  monophylly  in  species  with  compound 
leaves,  &c.  Generally  speaking,  such  would  not  persist  in  Nature, 
especially  where  the  floral  organs  wore  atlocted,  as  marked 
changes  in  these  would  be  detrimental.  These  atTord  no  evidence 
as  to  the  origin  of  species  in  Nature. 
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Eeference  was  also  made  to  the  view  recently  developed  by 
Dr.  Lotsy  that  crossing  is  the  source  of  new  species.  Presumed 
stable  genotypes  or  elementary  species  give  rise  when  crossed  to 
unstable  heterozygotes  which  segregate  into  a  new  series  of  geno- 
types. But  it  was  urged,  there  is  no  suggestion  that  the 
new  batch  of  species  is  more  in  accord  with  environment  than  are 
the  parents,  and  there  seems  no  reason  for  their  persistence.  In 
place  of  slight  variations  of  well-adapted  organisms  this  theory 
suggests  for  the  operations  of  Natural  Selection  an  indiscriminate 
series  of  new  forms.  Is  there  evidence  for  the  occurrence  of  these 
hybrids  or  of  these  series  of  aberrant  and  largely  monstrous  forms 
in  Nature  in  sufficient  quantity  to  account  for  the  origin  of  new 
species?  It  was  impossible,  the  opener  thought,  to  reject  the 
direct  action  of  the  environment  as  a  factor  in  the  origin  of 
species. 

A  number  of  eminent  botanists  and  zoologists  took  part  in  the 
debate  which  followed.  Prof.  Bateson  reaffirmed  his  position, 
which  was  adversely  criticised  by  various  speakers,  including 
Professors  Dendy,  Minchin,  and  Poulton,  Dr.  J.  T.  Cunningham, 
and  the  Chairman  (Prof.  Bower). 

Prof.  Bower's  presidential  address,  delivered  in  Sydney,  gave 
a  review  of  botanical  exploration  and  work  in  Australia,  with 
special  reference  to  that  of  Banks,  Eobert  Browm,  Sir  Joseph 
Hooker,  Baron  von  Mueller,  and  Bentham,  and  also  touched  upon 
the  problem  of  the  Antarctic  flora  generally.  In  pointing  out  the 
great  amount  of  work  which  still  remains  to  be  done  in  the  flora 
of  British  possessions,  the  speaker  severely  criticised  the  short- 
sighted policy  which,  in  several  instances,  has  led  to  the  replace- 
ment of  a  botanist  by  an  agriculturist.  It  was,  he  maintained,  to 
the  best  interest  of  any  State  that  can  possibly  afford  to  do  so,  to 
encourage  a  central  establishment  for  the  pursuit  of  the  pure 
science  of  botany,  even  though  results  of  immediate  practical  use 
do  not  appear  to  be  flowing  from  it  at  any  given  moment.  In 
such  matters  it  is  impossible  to  forecast  what  will  and  what  will 
not  be  eventually  of  practical  use ;  and  in  any  case,  as  educa- 
cational  centres,  the  purely  botanical  establishments  will  retain 
their  important  function  of  supplying  that  exact  instruction 
without  which  none  can  pursue  with  full  effect  a  calling  in  the 
applied  branches. 

Prof.  Bower  then  referred  to  the  Australian  Pteridophyta,  in 
which  he  himself  was  specially  interested.  Three  of  the  four 
divisions  of  this  great  group  are  represented  in  the  Australian 
flora,  and  in  each  case  by  plants  which  show"  peculiar  and 
probably,  for  the  most  part,  archaic  characters.  Phyllocjlossum, 
which  is  peculiar  to  the  Australasian  region,  is  remarkable  for  its 
annual  storage  tuber,  orprotocorm,  the  primitive  significance  of 
which  has  in  Prof.  Bower's  opinion  been  exaggerated.  As  re- 
gards Tmeaipteris  and  Psilotuvi,  he  agreed  with  Prof.  A.  P. 
Thomas  as  to  their  affinity  with  the  now  extinct  Sphenophyllales 
rather  than  with  the  Lycopods,  with  which  they  were  ranked  by 
the  earlier  botanists. 
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Passing  to  the  Filicales,  the  President  called  attention  to  the 
considerable  number  of  the  relatively  ancient  eusporangiate  forms 
present  in  the  Australasian  flora,  and  referred  to  recent  work  on 
their  embryology  and  anatomy.  These  relatively  archaic  forms 
have  a  direct  bearing  upon  the  phylesis  of  ferns  ;  and  conclusions 
as  to  phyletic  sequence  must  be  based  on  the  consideration  of  as 
many  characters  as  possible.  A  great  obstacle  to  such  work  is 
the  prevalence  of  parallel  development  in  phyla  which  are  believed 
to  have  been  of  distinct  origin.  This  has  led  to  the  inclusion  in 
one  and  the  same  genus  of  forms  which  have  certain  characters 
in  common,  but  for  which  more  careful  study  indicates  a  separate 
origin.  Passing  to  the  Angiosperms,  the  speaker  emphasized  the 
enormous  ditBculties  with  which  the  student  of  phylogeny  is 
faced  in  dealing  with  a  group  which  shows,  on  the  one  hand, 
the  far-reaching  results  of  parallel  development,  and  on  the  other 
the  effects  of  great  plasticity  at  the  present  day  or  in  relatively 
recent  times.  He  deprecated  the  method  of  those  workers  who 
started  from  preconceptions  based  upon  limited  pala^ontological 
data  rather  than  from  an  intensive  study  of  the  living  plants 
themselves. 

In  conclusion,  the  President  stated  his  belief  that  the  preva- 
lence of  parallelism  and  convergence  is  a  strong  argument  in 
favour  of  the  action  of  the  environment  in  the  genesis  of  inheri- 
table characters.  He  pointed  out  that  the  constitution  of  the 
higher  plants  and  the  higher  animals  is  radically  different  in  many 
points,  and  especially  in  the  fact  that  in  plants  the  generative 
cells  are  not  segregated  early  from  the  somatic ;  arguments  from 
the  one  kingdom  to  the  other  are  dangerous  in  the  extreme. 

Mr.  J.  H.  Maiden  and  Mr.  R.  H.  Cambage  contributed  papers 
dealing  with  the  structure  and  evolution  of  the  genus  Eucalyptus. 
The  genus  has  existed  in  Australia  since  late  Eocene  or  early 
Miocene  times,  before  the  development  of  the  present  mountain 
system,  and  when  the  climate  was  mild  to  warm.  Various  types, 
differing  in  form  and  arrangement  of  leaf,  venation,  bark  characters 
and  nature  of  the  essential  oil,  have  been  developed  with  changes 
in  environment,  which  were  partly  climatic  and  partly  affecting 
soil  conditions.  Mr.  Fred  Turner  gave  the  results  of  his  botanical 
work  in  north-east  New  South  Wales,  which  has  a  semi-tropical 
flora,  very  dense  and  luxuriant  in  places.  A  paper  of  Mendelian 
interest  on  Primulas  was  communicated  by  Mr.  R.  P.  Gregory. 

During  the  stay  in  Melbourne  Prof.  Ewart,  who  acted  as  local 
botanical  secretary,  conducted  an  excursion  to  Emerald,  thirty 
miles  up  country  in  the  hills.  The  latter  half  of  the  journey  was 
by  means  of  a  little  mountain  railway,  winding  in  and  out  of  the 
mountain  ranges  and  allowing  tine  views  of  fern-  and  forest-clad 
valleys  and  mountain  slopes.  Wo  were  too  early  for  many  of  the 
flowers,  but  saw  some  fine  trees  of  Eucalyptus,  the  tall  pillai-liko 
trunks  rising  unbranched  for  a  great  part  of  their  height ;  one 
known  as  the  messmate  {E.  obliqua)  reaches  a  height  of  150  ft.; 
others  were  the  stringy-bark  [E.  macrorrhynca),  the  grey  gum 
{E.  goiiiocalyx),  and  the  narrow-leaved  peppermint  {E.amygdalina). 
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Often  the  trunks  stand  bare  and  blackened  by  the  forest  fires,  but 
it  is  remarkable  to  note  the  persistent  vitality  shown  by  soroe 
cases  of  recovery  after  a  fire,  the  charred  stems  bearing  a  whiskered 
growth  of  green  shoots.  Another  myrtaceous  species,  Lepto- 
spermum  scoparium,  was  instanced  in  this  connection ;  the  fruits 
remain  fresh  and  succulent  on  the  branches  for  many  years  (it 
was  said,  sometimes  as  many  as  seventeen),  the  seeds  being 
released  only  as  the  result  of  a  forest  fire.  Along  the  valleys  some 
fine  tree-ferns  were  seen,  the  common  tree-fern,  Dichsonia  antarctica 
and  Alsopliila  australis,  which  may  attain  a  height  of  30  ft.  or 
more,  also  Cijatliea.  The  lower  parts  of  the  gullies  were  rich  in 
the  smaller  ferns.  The  upland  country  when  cleared  of  the  bush 
is  excellent  for  fruit  growing.  Mr.  Nobelius's  famous  nursery  at 
Emerald  is  two  hundred  acres  in  extent,  and  on  it  two-and-a-half 
million  trees  are  raised  annually.  By  the  kindness  of  Dr.  McArthur, 
of  Melbourne,  a  few  of  us  were  able  to  spend  a  week-end  on  the 
hills  and  to  botanize  unrestricted  in  the  virgin  bush. 

The  Melbourne  Botanic  Gardens  occupy  a  considerable  area, 
just  outside  the  city,  on  the  Yarra.  The  position  is  pleasantly 
undulating,  and  there  is  a  fine  piece  of  water ;  the  collection  of 
Australian  plants  is  of  special  interest.  In  the  Gardens  is  the 
National  Herbarium,  in  which  is  the  important  Australian 
herbarium  of  Baron  von  Mueller.  It  is  under  the  charge  of 
Prof.  Ewart,  who  combines  the  functions  of  Government  Botanist 
and  Professor  of  Botany  in  the  University,  the  home  of  which  is 
two  miles  or  more  away  at  the  other  end  of  the  city.  Prof. 
Ewart,  w^ho  was  known  as  a  worker  in  botanical  physiology 
before  leaving  England,  has  done  useful  work  on  the  Australian 
flora,  both  from  a  systematic  and  an  economic  point  of  view. 
But  under  existing  arrangements,  and  with  the  limited  assistance 
at  his  disposal,  he  is  unable  to  carry  on  effectively  the  systematic 
work  initiated  by  von  Mueller. 

Sydney  is  fortunate  in  having  a  Professor  of  Botany,  Mr. 
A.  A.  Lawson,  a  pupil  of  Prof.  Bower,  in  addition  to  the  Director 
of  the  Botanical  Gardens,  the  veteran  Australian  botanist  Mr. 
J.  H.  Maiden.  The  fine  Gardens  are  delightfully  situated  on 
sloping  ground  round  a  bay  of  Sydney  Harbour,  and  are  flanked 
on  either  side  by  a  park-like  area,  the  Domain.  There  is  a  very 
interesting  collection  of  plants,  despite  the  poor  sandy  soil,  in- 
cluding a  strong  tropical  element.  Among  the  various  figs  is  a  fine 
specimen  of  Ficus  indica  ;  also  of  the  Moreton  Bay  fig  {F.  macro- 
phylla),  which  grows  well  in  Sydney,  and  is  widely  planted ; 
it  is,  however,  a  greedy  tree.  Also  a  good  collection  of  Cycads, 
some  well-grown  Dragon-trees,  and  a  fine  Norfolk  Island  Pine 
{Arcuicaria  ezcelsa)  more  than  a  hundred  years  old;  the  last- 
named  is  not  native,  but  is  often  planted  in  Australia. 

It  is  interesting  to  note  the  widespread  use  of  the  so-called 
Buffalo  Grass  {Stenotaphrum  americanum),  which  seems  the 
universal  lawn-grass  in  Australia.  It  has  a  coarse  growth,  and 
the  effect  does  not  compare  with  our  own  lawns,  which,  however, 
would  not  stand  the  dry  climate  of  Australia. 
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From  Sydney  the  botanists  made  an  excursion  full  of  intei*est 
to  the  Blue  Mountains,  running  parallel  with  and  about  fifty  miles 
from  the  coast ;  a  range  which  for  many  years  proved  an  in- 
surmountable barrier  to  the  early  colonists.  The  eastern  face 
forms  a  series  of  abrupt  canyons,  which  may  reach  2000  ft.  in 
depth,  the  gorges  are  densely  wooded,  and  magnificent  views  are 
obtained  from  many  points.  There  is  a  remarkable  contrast 
between  the  upland,  typically  x^ustralian  vegetation  and  the 
luxuriant  flora  of  the  lower  valleys,  where  tropical  elements, 
such  as  Ficus,  characteristic  of  the  northern  Australian  flora, 
mingle  with  a  southern  element  represented  by  a  luxuriant 
growth  of  ferns,  including  the  tree-ferns  Dicksonia  and  Alsophila, 
and  in  damper  spots  filmy  ferns.  On  the  further  slope  of  the 
mountains  bordering  the  stream  which  issues  from  the  Jenolan 
caves,  a  remarkable  series  of  limestone  caverns,  were  fine  speci- 
mens of  Callitris  Cunnimjhamii,  the  largest  species  of  the  genus ; 
it  frequents  freshwater  streams. 

The  Government  has  retained  as  a  national  reserve  six  square 
miles  of  country  round  Jenolan  ;  wallabies  range  unmolested  over 
the  rocks,  and  the  platypus  takes  his  early  morning  bath  in  the 
stream,  the  trees  shelter  numerous  brightly  coloured  parrots,  and 
the  Australian  magpie,  the  satin-bird,  and  many  others,  are  in 
evidence.  On  the  steep  cliff-faces  are  patches  of  the  "  rock 
lily,"  a  terrestrial  Orchid  (Dendrobium  siJeciosum)  with  a  habit 
recalling  the  lily-of-the-valley.  A  walk  along  the  valley,  under  the 
guidance  of  Mr.  E.  H.  Cambage,  an  excellent  local  botanist,  yielded 
specimens  of  Samhucus  xantJiocarpa,  the  fragrant-flowered  Pitto- 
sporum  undulatum,  Dodoncea  viscosa,  Hymenanthera  dentata  (a 
woody  N\o\d,cGdd),  Hedy car y a  Gunninghamii  (Lauraceae),  Coprosma 
Tiirtella  (Rubiaceae),  Pomaderris  apetala  (Rhamnaceae),  Bursaria 
spinosa,  Solanum  aviculare,  these  forming  bushes  or  small  trees ; 
while  Acacia  melanoxylon,  Eucalyptus  melliodora  (yellow  box- 
tree),  and  Sterculia  diversifolia  were  conspicuous  among  the 
larger  trees.  Among  the  undergrowth  were  species  of  Senecio, 
the  large-flowered  S.  macranthus,  with  S.  australis  and  S.  lautus,  an 
"everlasting,"  Helichrysu7n  semipapposum,  Epilobium  tetragonum, 
and  of  Papilionaceae  Indigofera  australis,  Daviesia  latifoUa,  and 
the  climber  Kenncdya  vionophylla. 

Another  excursion  through  a  different  type  of  country  was 
made  in  the  company  of  Mr.  Maiden.  Passing  southwards  from 
Sydney  through  marshy  country,  we  crossed  King  George's  river, 
up  which  Robert  Brown  botanized  from  a  small  boat,  then  passed 
through  the  extensive  National  Reserve,  where,  among  other 
plants  of  interest,  was  the  remarkable  Amaryllid,  Doryanthes 
excelsa,  with  largo  sword-shaped  leaves  and  tall  flowering  stem 
ending  in  the  massive  crimson  inflorescence.  Following  the 
coast  road  we  passed  fine  specimens  of  the  tall  native  palm, 
Livistona  australis,  and  then  ascending  tlio  steep  coast  clift"  to 
BuUi  were  again  in  typical  New  South  Wales  bush-vegetation. 
The  varied  flora  included  species  of  Banksia,  Hakea,  Grevillea, 
Isopogon,  Persoonia,  with  berry-like  fruit,  and  Pctrophila  among 
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Proteaceffi,  several  species  of  Leucopogon  and  Woolsia  pungens 
(Epacndeae),  Hihhertia  (Dilleniaceae),  Boronia  and  Zieria  (Ruta- 
ceae),  Pomachrris,  Dampiera  (Goodeniaceae),  Billardiera  scandens 
(Pittosporaceae),  Dillivynia  ericifolia,  Acacia  loiigifolia  and  de- 
currens,  and  Gasuarina  suherosa.  Together  with  Mr.  Maiden  also 
I  made  a  pilgrimage  to  the  classic  spot  at  Km-nell  on  Botany 
Bay,  where  Captain  Cook  landed  from  the  "  Endeavour  "  with 
Sir  Joseph  Banks  and  Dr.  Solander  in  1770,  and  formally  took 
possession  of  the  country  for  Great  Britain.  The  place  is  practi- 
cally unchanged — a  column  marks  the  landing-place,  and  a  little 
to  the  left  is  the  small  stream  of  water  at  which  the  crew  were 
refreshed.  Nearer  the  entrance  to  the  Bay  rise  the  cliffs  from 
which  the  little  expedition  was  threatened  by  natives ;  the 
opposing  capes  which  guard  the  entrance  bear  the  names  given 
by  Cook — Cape  Banks  and  Cape  Solander.  On  the  other  side 
of  the  Bay,  opposite  Kurnell,  rises  a  column  in  memory  of  La 
Perouse,  the  French  navigator,  who  touched  there  in  1778.  He 
was  never  heard  of  again ;  but  more  than  thirty  years  later  the 
wreck  of  his  ship  was  found. 

On  the  way  home  I  spent  a  week  in  New  Zealand,  including 
three  memorable  days  with  Dr.  Cockayne  at  Wellington.  One 
was  at  Day's  Bay,  where  an  area  of  forest,  consisting  of  more 
than  600  acres,  has  been  recently  acquired  as  a  Natural  History 
Reserve.  The  gullies  contain  a  luxuriant  rain-forest  vegetation, 
a  rich  fern-flora  with  tree-ferns — Cyathea  dealbata  o^nii  medullar  is, 
a  wonderful  diversity  of  filmy  ferms  {Hymenophyllum),  and  great 
patches  of  Trichomanes  reniforme.  Among  the  numerous  lianes 
are  Metrosideros  (Myrtaceae),  Eubus  australis,  Clematis  mono- 
■phylla,  Parsonsia  heterophylla  (Apocynaceae),  a  fern,  Blechnum 
fiUforme,  showing  marked  heterophylly,  Freycinetia  Banksii,  and 
the  remarkable  liliaceous  Rhipogonum  scandens  (aptly  named 
supple-jack)  ;  the  branches  are  loaded  with  epiphytes,  including 
numerous  ferns,  but  the  most  conspicuous  is  Astelia  Solandri 
(Liliaceae).  Among  the  characteristic  trees  are  the  Nika  palm, 
Areca  sapida,  the  lance-wood,  Pseudopanax,  the  long  leaves  form- 
ing the  crown  of  which  become  strikingly  narrower  as  the  plant 
grows  older,  Knightia  excelsa,  Weinmannia  racemosa,  and  on  the 
drier  slopes  tall  specimens  of  the  subantarctic  beech,  Nothofagus, 
two  species  of  which  were  noted,  N.fusca  and  N.  Solandri.  Here, 
too,  one  finds  Tmesipteris,  the  archaic  fern  ally.  On  the  higher 
parts  Nothofagus  gives  place  to  the  rata,  Metrosideros,  and  some 
of  the  epiphytes  become  terrestrial,  notably  Astelia,  which  seems 
to  thrive  equally  well  in  either  condition  ;  a  terrestrial  Dendro- 
hium,  D.  Cunninghamii,  grows  with  a  cane-like  stem  like  a  tiny 
bamboo.  Another  trip  was  to  a  taxad  forest,  where  the  slopes  of  the 
gully  bore  a  very  mixed  wood,  including  fine  trees  of  Dacrydium 
cicpressoides  and  Podocarpus  dacrydioides  ;  the  very  bottom  of  the 
gully,  through  which  ran  a  stream,  was  a  veritable  fern  paradise. 
In  an  area  so  typically  New  Zealand  in  character,  it  was  inte- 
resting to  note  the  intrusion  of  our  northern  flora ;  at  one  place 
the  stream  was  crisp  with   a  splendid  crop  of  watercress,  while 
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near  a  rotting  trunk,  the  home  of  numerous  Peripatus,  we  found  a 
specimen  of  Herb  Robert,  with  Geranium  molle,  completely 
naturalized. 

The  alien  vegetation  is  a  conspicuous  feature  in  the  settled  por- 
tions of  Australia  and  New  Zealand.  The  dominant  plant  on  the 
hill-slopes  of  Wellington  Harbour  was  gorse,  in  brilliant  flower 
early  in  September,  growing  with  such  typical  New  Zealand 
plants  as  Acipkylla  squarrosa  and  Phorniium  Cookianum.  In 
South  Australia  the  fields  were  in  places  yellow  with  a  South 
African  Oxalis  (0.  cernua),  and  another  Cape  species,  Mesem- 
hryanthemiim  acmaciforme,  also  occurs  on  sand  near  the  coast ; 
while  two  South  African  species  of  Gompliocarpus  {arborescens 
and  fruticosus)  grow  freely  on  the  foothills  of  the  Mt.  Lofty  range. 
Areas  lying  fallow  at  Nobelius's  nursery  at  Emerald  bore  many 
familiar  British  weeds  of  cultivation.  In  South  Australia  alone 
Mr.  J.  M.  Black  estimates  at  at  least  -lOO  the  number  of  alien  plants 
more  or  less  naturalized  and  propagating  spontaneously  ;  of  these 
it  is  probable  that  300  are  permanently  established.  About  100 
are  from  the  Mediterranean  region,  which  has  supplied  some  of 
the  most  aggressive  immigrants. 

The  New  Zealand  forest,  wliere  it  is  not   cleared  for  cultiva- 
tion,  is  being  replaced   by   Nortliern  species.      In  the  volcanic 
district    of    Rotorua  Mr.  Goudie  kindly  showed    me    over    the 
Government  nursery  under  his  charge.     He  had  many  interesting 
native  trees,  such  as  Dacrydium,  Podocarpus,  and  Phyllocladus 
rlchomanoides,  but  was  planting  extensively  Northern  conifers 
such  as  Pseiido-tsuga  Doiiglasii  and  Pinus  insujnis.     The  hillsides 
behind  the  hot  springs  bore  a  fine  young  forest  of  the  last-named ; 
this,  Mr.  Goudie  explained,  yielded  big  timber  in  thirty-five  years, 
which  would  take  the  slow-growing  native  Podocarpus  250  years 
to  produce.     Near  Mt.  Tarawera,  where  the  country  for  miles 
round  was  devastated  by  the  eruption  of  1886  (in  wliich  the  famous 
pink  and  wlute  terraces  were  destroyed),  I  passed  through  a  young 
forest  of  purely  European  character — popl'M',  liobinia  pseudacacia, 
elder,  and  a  familiar  undergrowth  of  dog-rose.     The  king  of  New 
Zealand  forest  trees,  the  kauri  [AyatlLis  australis),  has  a  limited 
range  in  the  north  of  the  North  Island,  but  is  being  rapidly  used 
up.     The  huge  column-like  trunks  rise  sometimes  for  more  than 
80  ft.  without    a    branch,  and  from    the  top  spring  the  short, 
enormously  thick  branches.     The  tree  has  disappeared  from  the 
neighbourhood  of  Auckland,  except  from  a  piece  of  Reserve  known 
as  the  Kauri  Glen,  a  few  miles  away,  to  which  Mr.  T.  F.  Cheese- 
man  somewhat  reluctantly  directed  mo  as  being  but  a  poor  rem- 
nant of  departed  glory.     It  is  remarkable  that  a  country  of  such 
supreme  and  in    great   part    rapidly   changing    or    disappearing 
botanical  interest  as  New  Zealand  should  have  no  professorial 
botanist  at  any  of  its  several  Universities.     In  eacli  case  the  Pro- 
fessor of  Biology  is  primarily  a  zoologist.     I  had  the  pleasure  of 
meeting  at  Wellington  Prof.   Kirk,    the  son  of  the  well-known 
botanist,   who  is  as  keenly  botanical    as    his   mixed    biological 
appointments  will  allow ;  but  it  is  to  a  private  individual,   Dr. 
Journafj  op  Botany. — Vol.  53.     [January,  1915.]      d 
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Leonard  Cockayne,  that  we  owe  a  description  of  the  plant  biology 
of  the  islands,  while  Mr.  Cheeseman,  Curator  of  the  Auckland 
Museum,  and  withal  a  great  authority  on  Maori  lore,  has  brought 
an  unrivalled  knowledge  to  the  preparation  of  his  excellent 
Manual  of  the  Neio  Zealand  Flora. 


BIBLIOGRAPHICAL    NOTES. 
LVIII. — Smith's  '  Flora  Britannica.' 

No  single  event  in  the  history  of  botany  in  England  has  had 
more  far-reaching  results  than  the  acquisition  of  the  famous 
Linnean  Herbarium  by  Sir  J.  E.  Smith  in  1784.  The  impetus  it 
gave  to  a  more  thorough  knowledge  of  our  insular  flora  was  in 
itself  of  first-rate  importance.  There  had  been  no  dearth  of 
British  floras  prior  to  this  time,  but  an  examination  of  these 
with  the  material  contained  in  the  Linnean  Herbarium  convinced 
Smith  "that  the  nomenclature  of  our  whole  flora  stood  in  need  of 
revision,"  and  suggested  to  him  the  advisability  of  preparing  an 
entirely  new  work  on  the  subject.  A  few  years  later  Smith  was 
contributing  anonymously  to  our  knowledge  of  British  plants 
through  his  descriptions  in  English  Botany. 

The  important  position  which  that  work  was  destined  to 
occupy  w^as  not  dreamt  of  at  its  inception.  It  "  owed  its  origin 
to  a  number  of  sketches  of  plants  made  by  James  Sowerby,  to  be 
introduced  in  the  foregrounds  of  landscapes  "  ;  these  he  was 
induced  by  various  botanist  friends  to  issue  as  plates.  Smith 
undertook  to  write  the  text  for  them,  and  thus  began  his  most 
enduring  work  (Loud.  Mag.  Nat.  Hist.  i.  304).  But  its  dis- 
advantages, consequent  upon  the  haphazard  selection  of  the 
subjects  depicted,  and  the  length  of  time  its  ultimate  completion 
presumed,  were  not  forgotten  by  Smith,  who  aimed  at  a  systematic 
flora  in  Latin.  In  claiming  authorship  of  English  Botany  he 
informs  us  that  the  Flora  Britannica  "  which  has  long  been 
projected,"  and  which  "  the  English  Botany  will  serve  to 
illustrate,"  was  then  preparing  (E.  B.  iv.  p.  ii.  1795).  It  was 
not  until  1800,  however,  that  the  first  two  volumes  were  published 
in  London,  and  a  further  four  years  elapsed  before  vol.  3  was 
given  to  the  world.  The  work  concludes  with  the  Musci ;  a 
fourth  volume  was  contemplated,  but  never  appeared.  The  Flora 
was  most  favourably  received,  and  an  annotated  reprint  was 
issued  by  J.  J.  Romer  at  Zurich  in  1801-05  ;  additional  stations 
for  many  of  the  species  are  given  in  this,  chiefly  on  the  authority 
of  L.  W.  Dilhvyn's  '  Catalogue  of  the  more  rare  plants  found  in 
the  environs  of  Dover '  in  Trans.  Linn.  Soc.  vi.  177-184  (1802). 

An  epitome  of  the  first  two  volumes  was  issued  in  Loudon  in 
1800  under  the  title  Coynjiendium  Flora  Britannicce  ;  this  was 
translated  and  accommodated  to  the  German  flora  by  G.  F. 
Hoffmann,  and  published  at  Erlangen  in  1801.  An  English 
edition  by  J.  Galpine,  which  continued  the  enumeration  of  the 
species  in  the  parent  work  to  the  end  of  the  flowering  plants,  was 
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published  at  Salisbury,  1806 ;  the  dedication  is  dated  from  Bland- 
ford,  Jan.  1,  1806,  nine  days  before  the  author's  death.  Subse- 
quent enlarged  editions  of  the  Latin  Compendium  were  issued  in 
London  in  1816,  1818,  1825  and  1828,  the  year  of  Smith's  death. 
Galpine's  Synoptical  Compend  enjoyed  a  considerable  popularity 
and  ran  into  several  editions.  Pritzel  in  the  first  edition  of  his 
Thesaurus  mentions  one  published  in  London  in  1813  ;  this  is 
omitted  from  the  second  edition  of  his  work,  and  I  can  nowhere 
find  further  reference  to  it.  The  "  second  edition  "  was  issued 
anonymously,  as  were  the  subsequent  editions.  It  owed  "  its 
enlargement  and  correctness  to  the  kind  revision  of  one  of  the 
most  distinguished  members  "  of  the  Linnean  Society,  and  was 
published  at  Liverpool  in  1819  and  in  London  1820.  The  copy 
in  the  Department  of  Botany  formerly  belonged  to  William 
Wilson,  who  has  indicated  the  wild  plants  observed  by  him 
within  a  thirty  mile  circuit  of  Warrington.  Loudon  (Gard.  Mag. 
V.  564)  supplies  the  name  of  Miss  Elizabeth  Kent  for  the  "  third 
edition,"  London,  1829;  a  so-called  "fourth"  consists  of  the 
"  remainder  "  copies  of  this,  with  an  additional  preface  and  a 
title-page  dated  1834. 

The  simultaneous  preparation  of  the  English  Botany  and  the 
Flora  Britannica  permitted  their  author  to  refer  impartially  from 
one  to  the  other  before  actual  publication  had  beeneffected  ;  and 
this,  where  questions  of  priority  of  publication  are  involved, 
sometimes  causes  confusion.  An  intimate  knowledge  of  the 
works  themselves  and  of  the  literature  dealing  with  them 
furnishes  sufficient  data  to  decide  many  such  points.  Taking  the 
first  two  volumes  of  the  Flora,  we  find  that  Smith  dates  his 
preface  March,  1800,  and  that  their  receipt  is  acknowledged  in  a 
congratulatory  letter  to  the  author  from  Sir  Thomas  Frankland 
dated  29  April,  1800  (Sm.  Corr.  i.  450).  I  have  failed  to  find  any 
reference  in  them  to  the  English  Botany  plates  of  that  year,  but 
early  pages  of  the  Flora  are  cited  in  the  latter  many  months 
before  their  publication.  The  great  majority  of  the  English 
Botany  plates  have  a  date  engraved  upon  tliem,  which  is  com- 
monly taken  as  affording  evidence  of  publication.  In  reality  it  is 
the  date  from  which  its  copyright  was  vested  in  the  engraver, 
whose  pecuniary  interests  would  be  best  served  by  fixing  on  the 
nearest  possible  date  to  that  on  which  it  was  offered  for  sale,  thus 
enjoying  the  protection  of  the  Act,  passed  on  his  behalf,  for  the 
maximum  length  of  time.  This  date  often  affords  valuable  evidence, 
but  it  must  not  be  regarded  as  absolute  proof  of  what  nomon- 
claturists  rank  as  "  effective  publication."  For  example,  although 
t.  1065  {Carex  teretiuscnla)  is  dated  Dec.  1,  1796,  it  did  not  appear 
until  1802  in  E.  B.  vol.  xv.  With  this  exception,  any  plate  bearing 
prior  date  to  April  1, 1800,  may  bo  assumed  to  antedate  the  Flora 
Britannica.  I  am  unable  to  decide  in  the  case  of  tliose  of  even  date 
(tt.  715-726),  but  those  of  a  later  date  appeared  subsequent  to  the 
first  two  volumes  of  the  Flora ;  although  the  citations  sometimes 
rank  as  "  ined.,"  tliis  indication  is  of  no  nomonclatorial  value. 

The  publication  of  the  third  volume  of  the  Flora  was  delayed 
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until  1804.  It  is  evident  that  the  manuscript  of  this  was  in 
,an  advanced  state,  and  some  of  it  even  in  print,  when  the  earHer 
volumes  were  issued.  The  delay  is  explained  by  Smith  in  his 
preface  to  vol.  i.,  but  this  has  been  very  generally  overlooked  in 
this  connection.  It  may  be  supplemented  by  an  extract  from  a 
letter  from  Smith  to  Dryander,  preserved  in  the  Department 
of  Botany : — 

"  My  pubhsber  White  writes  me  word  that  on  account  of  the 
high  price  of  paper  he  would  wish  to  publish  the  2  vols,  of  Flora 
Britannica  already  printed,  and  postpone  the  rest  (which  will 
make  two  more)  till  paper  is  cheaper.  He  wishes  this  to  be 
expressed  in  the  preface,  and  thinks  we  may  promise  the  re- 
mainder to  be  published  this  time  twelvemonth.  These  2  volumes 
go  to  the  end  of  Syngenesia.  I  think  it  will  be  necessary  to  give 
an  Index  of  the  Genera  in  them.  Would  you  advise  an  Index  of 
English  names  ?  I  think  it  may  be  spared,  as  it  will  be  superseded 
(as  well  as  the  Index  of  the  Genera)  by  a  complete  Index  at  the 
end  of  the  fourth  volume,  but  this  is  a  point  on  which  I  beg  your 
advice.  ...  As  to  title,  I  think  Flora  Britannica  will  be  simplest 
and  best."  Dryander  replied  to  this  on  March  3.  The  following 
March,  Smith,  writing  to  the  editor  of  the  Monthly  Bevieiu,  gives 
his  reasons  for  the  continued  delay  (Sm.  Corr.  i.  452).  The  volume 
eventually  appeared  about  March,  1804,  but  will  be  found  quoted 
in  English  Botany  four  years  previously.  Bearing  the  above 
facts  in  mind,  few  questions  of  priority  of  publication  in  respect 
of  this  work  and  the  English  Botany  need  go  undecided.  In 
conclusion,  it  may  be  pointed  out  that  the  late  Dr.  Eeynolds 
Green,  in  his  account  of  Smith  in  the  posthumous  History  of 
Botany  in  the  United  Kingdom  (pp.  255,  257)  published  in 
October,  confuses  this  work  with  the  English  Flora,  a  much 
later  work. 

F.    G.    WiLTSHEAR 
(Department  of  Botany,  British  Museum.) 


REVIEWS. 
Unsere   Freiland-Nadelholzer.      Edited   by  Ernst   Graf   Silva 
Tarouca.     With  307  illustrations  in  the  text,  6  uncoloured 
plates   and    12    coloured   plates.       302    pp.       Large   8vo. 
Vienna:  F.  Tempsky.     Price  18  marks. 
This  is  a  joint  work  of  nine  authors,  edited  for  the  Dendro- 
logischen  Gesellschaft  of  Austria-Hungary  by  its  President,  Herr 
Ernst  Tarouca.     It  is,  however,  apparently  only  in  the  first  and 
General  Section  of  the  book  that  these  writers  have  collaborated, 
the  Special  Section  being,  it  would  seem,  entirely  the  work  of 
Herr  Tarouca.     As  there  are  only  three  hundred  quarto  pages 
and_  more    than    that    number    of    text-illustrations,    there    is 
obviously  not  room  for  very  much  text ;  but  what  there  is  seems 
excellently  adapted  for  its  purpose,  which  is  that  of  the  orna- 
mental planter  rather  than  the  botanist. 

Among  the  introductory  chapters,   Mr.   Ernest  Wilson  con- 
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tributes  one  on  Chinese  conifers,  Mr.  Alfred  Eehder  one  on  those 
of  North  America,  Herr  Franz  Zeman  one  on  cultivation,  Herr 
Camillo  Schneider  one  on  the  animal  and  plant  foes  of  the 
Coniferae  and  a  glossary  of  descriptive  terms.  In  the  Special 
Section  there  is  an  excellent  synopsis  of  families  and  genera, 
followed  by  a  dichotomous  key  based  upon  branching,  buds  and 
leaves,  the  latter  half  of  the  volume  being  occupied  by  the 
description  of  the  species  and  varieties  in  cultivation  under  their 
genera  arranged  alphabetically. 

The  text-illustrations  are  admirable,  but  difficult  to  find,  as 
there  is  no  list  of  them  and  no  index,  nor  are  they  often  associated 
with  the  text  in  their  neighbourhood.  They  include  fine  pictures 
from  photographs  of  specimen  trees,  an  interesting  series  of  seed- 
lings and  juvenile  forms,  and  very  good  analytical  details  of 
species,  dealing,  for  instance,  with  twenty- seven  forms  of  Abies, 
eight  of  Cupressiis,  twenty-one  of  Juniperus,  eight  of  Larix,  and 
twenty-one  of  Picea,  though  Pinus  is  not  dealt  with  on  quite  so 
liberal  a  scale.  There  are  also  six  folding  plates  with  figures  of 
more  than  one  hundred  cones.  The  whole  book  has  to  be  printed 
on  a  surfaced  paper  which  renders  it  inordinately  heavy,  and  the 
coloured  plates  add  but  little  to  its  attractiveness.  Pictorially  it 
is  more  sumptuous  than  the  Manual  of  the  Coniferce  which  the 
late  Adolphus  Kent  prepared  for  Messrs.  Veitch,  with  which  it,  of 
course,  invites  comparison ;  but  it  cannot  be  compared  with  that 
work  for  scientific  completeness  of  treatment. 

G.  S.  BOULGER. 

Pla7it  Life.  By  Professor  J.  Bretland  Farmer.  Home  Uni- 
versity Library.  Williams  and  Norgate.  Price  Is.  256  pp. 
Small  8vo. 
There  is  such  a  plethora  of  little  books  on  botany  that  one 
views  every  newcomer  with  suspicion,  almost  with  a  preconceived 
dislike.  The  little  book  that  seems  to  profess  an  exhaustive 
treatment  of  a  great  subject  up  to  a  University  standard  arouses 
an  even  deeper  indignation.  Prof.  Farmer,  however,  has  made 
no  such  mistake  in  carrying  out  the  difficult  task  that  has  fallen 
to  his  lot.  His  little  book  is  most  original  both  in  conception  and 
in  execution  :  it  makes  no  pretence  to  exhaust  any  topic  ;  and — 
what  is  to  our  mind  its  greatest  merit — it  does  not  do  the  reader's 
thinking  for  him,  but  is  essentially  suggestive.  Not  only  does  he 
face  such  difficult  problems  as  the  role  of  enzymes  in  nutrition, 
but  he  illustrates  the  differences  between  plant  and  animal  by 
a  comparatively  full  account  of  such  an  organism  as  Chlamy- 
domonas,  and  discusses  "non-cellular"  or  coenocytic  types  of 
organisation,  the  distribution  of  the  stereom  in  relation  to  the 
mechanical  necessities  of  the  plant,  and  special  adaptations  such 
as  those  of  chmbing,  aquatic,  epiphytic  and  parasitic  plants. 
The  main  principles  of  normal  nutrition  are  brought  out  by  the 
exposition  of  the  contrasting  exceptional  methods,  and  .  the 
principles  of  reproduction  are  concisely — perhaps  too  concisely — 
dealt  with,  whilst  throughout  cryptogams  and  phanerogams  are 
treated  from  the  same  physiological  point  of  view.     This  does  not 
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make  aii  easy  book  to  read.  As  in  other  similar  cases,  such  as 
Clerk  Maxwell's  Matter  and  Motion,  the  reader  will  often  regret 
the  cramped  space  at  the  writer's  disposal ;  but  the  result  is  a 
work  which  is  eminently  stimulating  mental  pabulum. 

G.    S.    BOULGEE. 

BOOK-NOTES,    NEWS,    dc. 

At  the  meeting  of  the  Linnean  Society  on  November  19,  1914, 
Mr.  C.  H.  Wright  gave  a  summary  of  his  paper,  "  The  Mosses 
and  Hepaticae  of  West  Falkland  Islands,  from  the  collections  of 
Mrs.  Elinor  Vallentin."  Having  made  a  collection  of  phanero- 
gams and  ferns,  which  formed  the  basis  of  a  paper  published  in 
Journ.  Linn.  Soc.  (Bot.)  xxxix.,  Mrs.  Vallentin  returned  to  the 
Falkland  Islands  and  made  collections  of  the  lower  Cryptogams. 
The  present  paper  contains  the  determinations  of  this  collection 
and  attempts  to  bring  together  the  information  previously  pub- 
lished on  other  collections.  Gaudichaud,  in  1825,  enumerated  six 
mosses  and  three  hepaticaB  collected  during  Freycinet's  voyage. 
D'Urville  in  the  Mem.  Soc.  Linn,  de  Paris,  iv.  p.  597,  gave  a  more 
extended  list.  Sir  J.  D.  Hooker  in  his  Flora  Antarctica  extended 
the  number  to  forty-three  mosses  and  twenty-seven  hepaticae. 
More  recently  the  moss  flora  has  been  dealt  with  by  Dusen  and 
Cardot.  The  genera  represented  are  either  terrestrial  or  aquatic, 
and  the  species  much  resemble  those  from  the  northern  hemi- 
sphere. Many  are  capable  of  resisting  cold  and  drought,  such  as 
they  are  exposed  to  in  these  wind-swept  islands.  Very  little 
affinity  is  shown  with  the  flora  of  New  Zealand  and  the  subarctic 
islands  to  the  south  of  it.  Dr.  Skottsberg,  in  his  Stuclien  iiber 
das  Pflanzenleben  der  Falklandinseln,  has  indicated  the  special 
plant-formations  with  which  the  mosses  and  hepaticae  are  associ- 
ated. The  proportion  of  Pleurocarpi  to  Acrocarpi  is  very  small. 
The  paper  was  illustrated  by  specimens  and  coloured  drawings 
made  by  Mrs.  Vallentin. 

At  the  meeting  of  the  same  Society  on  December  3rd,  1914, 
Mr.  Cyril  West  explained  the  main  points  of  a  paper  written  by 
him  in  collaboration  wdth  Mr.  Hisayoshi  Takeda  on  Isoetes 
jajwnica  A.  Br.  He  stated  that  Isoetes  japonica  A.  Br.,  which 
has  a  fairly  wide  distribution  in  Japan,  is  the  largest  known 
species  of  this  genus  ;  according  to  Makino,  a  diameter  of  8  cm.  is 
attained  by  the  caudex  of  very  large  specimens.  The  tri-lobed 
caudex  consists  of  two  distinct  sti'uctures,  viz.  stem  and  rhizophore, 
to  which  the  leaves  and  roots  are  respectively  attached.  But 
owing  to  the  stunted  growth  of  the  plant,  all  external  morpho- 
logical differentiation  between  the  two  organs  has  been  com- 
pletely lost.  The  actual  apex  of  the  stem  has  the  form  of  a 
conical  inass  of  tissue  situated  at  the  base  of  a  funnel-shaped 
depression  in  the  cortex.  In  this  protuberance  no  definite  apical 
cell  can  be  distinguished.  The  cauline  primary  vascular  axis  is 
a  non-medullated  monostele.  Primary  phloem  surrounds  the 
central  xylcm  core.     An  endophytic  mycorhiza  is  found  in  the 
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peripheral  cells  of  the  primary  cortex.  The  cambium  forms 
secondary  cortex  externally  and  secondary  phloem  internally. 
Sieve-tubes  with  sieve-areas  of  the  typical  cryptogamic  type 
occur  both  in  the  primary  and  in  the  secondary  phloem,  and 
are  continuous  with  those  of  the  leaf-traces.  The  roots,  the 
vascular  bundle  of  which  is  collateral  monarch  with  endarch 
protoxylem,  are  arranged  in  a  very  regular  manner  on  the  root- 
bearing  organ  of  the  plant.  The  primary  growth  of  the  rhizophore 
proceeds  from  a  primary  meristem  situated  along  three  radiating 
lines  corresponding  with  the  furrows  of  the  caudex.  The  primary 
and  secondary  tissues  of  the  rhizophore  are  essentially  similar  to 
the  corresponding  tissues  of  the  stem  and  therefore  need  no 
further  description. 

The  second  number  of  the  Annals  of  the  Bolus  Herbarium 
(Cambridge  University  Press,  5s.  net)  contains  illustrated  papers 
by  the  editor.  Dr.  H.  H.  W.  Pearson,  on  the  internal  temperature 
of  Euphorbia  virosa  and  Aloe  dichotovia,  and  by  Mr.  W.  C.  Wors- 
dell  on  the  stem-anatomy  of  these  plants.  Messrs.  L.  and  F. 
Bolus  and  E.  L.  Glover  continue  the  enumeration  of  the  plants 
collected  on  the  Great  Karasberg  by  the  Percy  Sladen  IMemorial 
Expedition  in  1912-13,  and  the  first-named  describes  two  new 
species  of  Erica — E.  Muirii  and  E.  Hameriana :  these  are  figured, 
as  are  also  those  of  species  in  the  Great  Karasberg  enumera- 
tion, although  no  reference  to  these  is  made  in  the  text — a  some- 
what inconvenient  omission. 

Under  the  title  The  Scinaia  Assemblage  (Univ.  of  California 
Publications  in  Botany,  vi.  79-152,  7  plates)  Professor  W.  A. 
Setchell  publishes  a  valuable  monograph  of  Scinaia,  a  difficult 
genus  of  marine  algae,  and  of  its  allies  Gloiophloea  and  Pseudo- 
scinaia — the  latter  a  new  genus.  It  is  interesting  to  note  that 
the  type  of  Scinaia  is  Dawson  Turner's  Ulva  furccllata  collected 
at  Sheringham,  in  Norfolk.  The  genus  Scinaia  was  established 
by  Bivona  in  1822  at  Palermo  in  a  publication  now  excessively 
rare.  The  name  was  lost  sight  of  until  J.  G.  Agardh  re-esta- 
blished it  in  1851 ;  but  in  the  meantime  the  plant  had  been  set 
up  as  a  new  genus — Ginnania,  by  Montague  (1812)  and  Mijclo- 
mium,  by  Kixtzing  (1813).  Professor  Setchell  recognizes  eleven 
species,  five  of  which  are  new  to  science.  In  Gloiophloea  he 
places  seven  species,  four  of  which  are  new  to  science ;  and  in 
Psendoscinaia  two  species,  both  new.  He  gives  full  diagnoses 
and  synonymy  of  every  species,  followed  by  important  critical 
notes,  and  concludes  with  an  interesting  chapter  on  geographical 
distribution.  Scinaia  seems  to  be  essentially  a  northern  hemi- 
sphere type,  since  nine  of  its  eleven  species  are  confined  to  a 
position  north  of  the  Equator,  and  those  represent  all  the  various 
types  of  structure  within  the  genus.  Gloiophloea  and  Pscudo- 
scinaia  have  each  an  equal  number  of  species  in  each  hemisphere. 
The  paper  is  a  valuable  addition  to  algological  literature  ;'  and 
the  numerous  figures  showing  ditt'erences  of  structure  in  the 
species  should  be  of  great  assistance  in  the  determination  of 
species. — A.  &  E.  S.  G. 
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British  mycology  has  suffered  a  great  loss  through  the  death 
,  of  the  Eev.  William  Leigh  Williamson  Eyre  on  October  25th 
last  at  Swarraton,  Hants.  Mr.  Eyre  was  born  at  Padbury,  Bucks, 
on  March  17th,  1841.  He  was  educated  for  the  merchant  service, 
and  went  to  sea  at  an  early  age.  After  a  few  years  he  gave  up 
seafaring.  He  was  ordained  deacon  in  1865  and  priest  in  1866, 
and  in  1875  became  rector  of  Swarraton  and  vicar  of  Northington, 
Hants.  He  early  took  up  the  study  of  fungi,  and  was  a  member 
of  the  Woolhope  Club  in  the  days  of  Dr.  H.  G.  Bull,  when  the 
study  of  the  larger  fungi  was  carried  on  with  vigour  and 
enthusiasm  at  the  autumn  meeting  at  Hereford.  After  Dr. 
Bull's  death  the  Hereford  foray  very  rapidly  lost  its  place  in 
the  affections  of  mycologists,  and,  although  the  foray  of  the 
Yorkshire  Naturalists'  Union  to  some  extent  afterwards  replaced 
it,  there  was  really  no  satisfactory  arrangement  for  the  meeting  of 
mycologists  until  the  formation  of  the  British  Mycological  Society 
in  1896.  In  the  season  1903  he  was  elected  president,  and  gave 
as  his  address  "  Mycology  as  an  Instrument  of  Eecreation."  The 
only  other  paper  appearing  in  the  Transactions  is  "  Notes  on 
Hants  Fungi "  (1899).  Eyre  was  responsible  for  the  list  of 
Hampshire  fungi  in  the  Victoria  County  History,  and  in  1907 
published  "  A  list  of  the  Fungi  of  the  Grange  Park  and  Neighbour- 
hood, Hampshire  "  ;  he  receives  recognition  in  Chlorospora  Eyrei 
Mass.  and  Poria  Eyrei  Bresad.  He  gave  great  assistance  to 
M.  C.  Cooke  by  providing  rare  species  for  the  Illustrations  ;  his 
new  finds  have  been  described  since  Cooke's  retirement  by  Mr. 
Carleton  Eea.  Eyre  was  an  ardent  naturalist,  and  was  a  member 
of  the  Hampshire  Field  Club  from  its  formation,  the  "Papers  and 
Proceedings  "  of  the  Club  containing  several  cofnmunications, 
principally  on  fungi.  For  many  years  he  made  a  close  study 
of  the  genus  Bubus,  and  his  collection  is  in  the  Educational 
Museum  at  Haslemere,  together  with  his  collection  of  Mycetozoa. 
He  was  a  Fellow  of  the  Eoyal  Meteorological  Society,  and  for 
many  years  kept  tabulated  records  of  the  district  round  Swarraton. 
In  all  he  did  he  showed  extreme  care  and  great  enthusiasm  ;  his 
geniality  and  generosity  will  be  much  missed  by  his  many 
acquaintances. — J.  E. 

A  meeting  of  the  General  Committee  of  Organization  for  the 
International  Botanical  Congress,  which  was  arranged  to  be  held 
in  London  in  May,  will  be  held  at  tlie  Linnean  Society's  Eooms, 
Burlington  House,  Piccadilly,  on  January  21,  at  6.30  p.m.  The 
Committee  will  be  asked  to  consider  the  question  of  the  postpone- 
ment or  abandonment  of  the  Congress. 

The  Journal  of  the  Boyal  Horticultural  Society  for  November 
contains  a  monograph  of  the  South  African  Gerberas,  by  Mr. 
E.  A.  Dummer,  in  wliich  three  new  species,  G.  (jlandulosa, 
G.  Burchellii,  and  G.  Lynchii  are  described,  and  several  new 
varieties.  Dr.  Farmer  has  two  papers  on  tlie  plant  in  relation  to 
its  physical  and  biological  environments,  and  Mr.  W.  J.  Bean 
writes  on  Cliinese  trees  and  shrubs. 
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A     NEW     NITELLA. 

By  James  Groves,  F.L.S. 

(Plate  536.) 

In  May,  1911,  the  eminent  bryologist,  Mr.  H.  N.  Dixon, 
discovered  a  Nitella  growing  in  a  ditch  by  the  roadside  at  Caldas 
de  Monchique,  in  a  pond  between  Caldas  de  Monchique  and 
Monchique  and  in  a  water  tank  at  Monchique,  all  within  a  small 
area,  in  the  province  of  Algarve,  which  forms  the  extreme  southern 
portion  of  Portugal.  In  each  of  the  localities  the  water  was 
shallow.  The  plant  was  dioecious  and  both  sexes  were  collected. 
Mr,  Dixon  handed  his  specimens  over  to  us  for  examination,  and 
they  proved  to  belong  to  a  new  species  of  the  group  Polyarthro- 
dactylae.  The  following  diagnosis  was  in  course  of  being  drawn 
up  just  before  my  brother's  last  illness. 

Nitella  Dixonii,  H.  &  J.  Groves,  sp.  nov.  Sectio  Nitella 
PolyarthrodactylcB  DicecicB,  Braun.  Statura  mediocris.  Caulis 
usque  ad  525  fx  crassus.  Verticilli  steriles  ut  etiam  verticilli 
fertiles  inferiores  quam  internodis  breviores.  Verticillorum  ramuli 
pq.  8,  bis-,  ter-,  interdum  quater-furcata  sed  radiorum  secundari- 
orum  ramuli  nonnulli,  et  radiorum  tertiariorum  plurimi,  simplices. 
Eadii  primarii  circ.  f  totius  ramuli  longitudine.  Eadii  ad  furcam 
primam  nodorum  fertilium  4-5,  nodorum  sterilium  5-7,  quum 
denuo  furcati  circ.  f  primariorum  radiorum  longitudine,  quum 
simplices  valde  elongati ;  ad  furcam  secundam  1-5,  quum  denuo 
furcati,  breves,  quum  simplices,  elongati ;  ad  furcam  tertiam  3-4, 
valde  inoequales  ;  ad  furcam  quartam,  quum  quidem  prccsentes  pq. 
brevissimi,  saepe  curvati.  Radii  ultimi,  sive  secundarii,  tertiarii, 
quartarii,  aut  quinarii  inaequales,  sed  saepe  elongati,  3-5-  (pq.  4-) 
cellulati,  cellular  infimse  pq.  magnopere  extensoe,  superiores 
gradatim  diminutaj  sed  celluke  penultimtE  baud  brevissimce. 
Cellula  ultima  brevissima  conica  acuta,  ad  basin  quam  celluke 
penultimse  cacumene  truncato  angustior.  Antheridia  sa3pe  gemi- 
nata,  ad  secundam,  et  ad  primam  interdum,  furcam  posita  ; 
diametro  325-410  fi.  Fructus  solitarii  475-550  /x  longi,  3G0-410  /j. 
lati,  in  furcis  omnibus,  sed  in  furca  prima  raro  positi.  Oospora 
complanata,  circ.  320  /x  longa,  270  /i  lata,  230  /x  transversa,  liras 
tenues  prominentes  8-9  cxhibens.     Coronula  minuta. 

A  slender  graceful  plant  with  the  branchlets  usually  diffusely 
branched  with  unequal  rays  and  long  whip-like  end-segments 
similar  to  those  of  N.  ornithopoda.  In  the  form  from  the  water- 
tank  at  Monchique  the  rays  in  some  of  the  upper  whorls  are 
shortened,  giving  them  a  tufted  appearance  as  shown  in  lig.  2.  I 
have  not  found  a  suificicntly  ripe  oospore  to  enable  me  to  describe 
the  surface  of  the  membrane. 

Apart  from  other  characters,  N.  Dixonii  may  be  distinguished 

from  tlio  majority  of  the  Polyarthrodactylic,  both  dioecious  and 

monoecious,  by  the  shape  and  comparative  length  of  the  ultimate 

cells  of  the  end-segments,  which  in  A'.  Dixotiii  are  always  conical 
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and  acute,  and  not  usually  more  than  three  times  as  long  as 
broad,  often  much  less. 

The  other  species  of  the  section  with  conical  acute  ultimate 
cells,  with  the  exception  of  N.  ornithopoda,  may  be  roughly  differen- 
tiated from  N.  Dixonii  as  follows  : — N.  plumosa  by  the  fruits  being 
produced  in  the  base  of  the  whorls,  by  the  smaller  oospores 
showing  less  numerous  ridges,  by  the  branchlets  being  less  divided 
and  having  the  more  uneven  Tohjpclla-YikQ  development  of  the 
rays ;  N.  diffusa  by  the  less  frequently  divided  branchlets  with 
less  numerous  rays  at  each  forking,  by  the  shorter  end-segments 
with  more  graduated  cells,  and  by  the  oospore  showing  less 
numerous  ridges  ;  N.  huillensis  by  the  larger  pear-shaped 
antheridia,  by  the  shorter  not  whip-like  end-segments,  and  by  the 
antheridia  and  fruits  being  produced  in  small  mucous  heads ; 
N.  cristata  by  the  very  pronounced  ridges  of  the  oospore,  the 
branchlets  being  less  divided  and  the  end-segments  being  shorter 
often  two-celled;  N.  Arechavaleta  (from  author's  description) 
by  the  small  fruiting  heads  enveloped  in  mucus,  once-forked 
branchlets,  and  many  other  characters  ;  N.  Hooheri  by  being 
monoecious,  having  fewer  rays  at  each  forking  and  greatly 
elongated  lower  cell  to  the  end-segments,  the  other  cells  forming 
a  mucro ;  N.  bonaerensis  (from  author's  description)  by  being 
monoecious,  by  having  minute  subglobose  fruits  showing  fewer 
spirals,  few^er  branchlets,  &c. 

N.  ornithopoda,  to  which  N.  Dixonii  is  most  nearly  related  and 
which  it  much  resembles  in  appearance,  is  monoecious,  has  smaller 
antheridia,  fewer  ridges  showing  on  the  oospore,  and  the  ultimate 
cells  of  the  end-segments  are  often  longer.  Were  N.  Dixonii 
monoecious,  the  differences  would  perhaps  be  considered  hardly 
sufficient  to  separate  it  as  a  species,  and  in  any  natural  arrange- 
ment it  must  be  put  alongside  N.  ornitJiopoda. 

Braun,  no  doubt  rather  as  a  matter  of  convenience  and  only 
provisionally,  divided  his  sections  of  the  larger  genera  of  the 
CharacecB  into  monoecious  and  dioecious  species.  This  is  clearly 
an  artificial  arrangement,  as  there  is  often  closer  relationship 
between  a  species  which  is  monoecious  and  one  which  is  dioecious 
than  with  the  other  monoecious  plants  of  a  section,  or  vice  versa, 
and  although  there  is  no  authenticated  case  of  monoecious  and 
dioecious  forms  of  the  same  species,  there  are  several  monoecious 
species  which  show  a  decided  tendency  towards  the  dioecious 
character.  In  the  genus  Chara,  for  instance,  we  find  such 
plants  as  C.  Babeyihorstii  with  fruits  and  antheridia  produced 
at  different  nodes  of  the  same  branchlet,  and  with  the  larger 
antheridia  characteristic  of  dioecious  species.  A  very  inter- 
esting plant  akin  to  C.  vulgaris,  collected  in  the  spring  of  1914 
by  Mr.  T.  B.  Blow,  in  the  south  of  Spain,  shows  a  further 
step  in  this  direction.  In  it  the  fruits  and  antheridia  are  some- 
times produced  on  separate  branchlets  of  the  same  whorl,  while 
the  antheridia  are  very  large,  the  diameter  being  twice  that  of 
noimal  C.  vulgaris.  In  Tolypella  a  still  further  stage  appears  to 
be  reached,  as  Dr.  Prosper,  in  his  admirable  work  on  the  Spanish 
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Charace(^*  describes  a  new  species,  T.  giennmsh,  in  which  the 
antheridia  and  fruits  are  produced  on  different  branches,  and  in 
this  case  also  the  antheridia  are  very  large. 

Mr.  Dixon's  discovery  of  a  fresh  European  member  of  the 
Polyarthrodactylae  is  of  great  interest,  as  this  group  are  for  the 
most  part  plants  of  the  Southern  Hemisphere,  nine  species 
belonging  to  Australasia,  three  to  South  America,  and  three  to 
South  Africa.  In  the  Northern  Hemisphere,  one  species  occurs 
in  North  America,  one  in  Japan,  one  in  the  Sandwich  Islands,  one 
in  West  Africa,  and  two,  N.  omithopoda  and  N.  Dixonii,  in 
\yestern  Europe.  For  the  purposes  of  this  summary  of  distribu- 
tion the  numbered  plants  in  Braun  and  Nordstedt's  Fragmente  are 
taken  as  species,  with  the  addition  of  others  subsequently 
described,  and,  as  they  stand,  it  is  a  curious  fact  that  each  species 
is  confined  to  one  of  the  districts  mentioned,  and  almost  all  of 
them  are  apparently  restricted  to  comparatively  small  areas.  No 
doubt  further  research  will  result  in  the  combination  of  some  of 
the  present  species  and  the  extension  of  the  known  distribution  of 
others,  but  it  seems  evident  that  in  this  section  there  are  no 
species  with  a  very  extended  range. 

Explanation  of  Plate  536. 
1.  Portion  of  female  plant,  nat.  size.     2.  Ditto,  tufted  form.     3.  Portion  of 
male  plant,  nat.  size.     4.  Branchlet  of  fertile  whorl,  female,  x  6.     5,  6.  Tips 
of  end-segments,  x  c.  100.    7.  Antheridia,  x  50.     8.  Fruit,  x  50.     9.  Oospore, 
X  50. 

SOME     SCOTTISH    EUST    FUNGI. 

By  Malcolm  Wilson,  D.Sc,  F.L.S. 

Lecturer  in  Mycology,  University  of  Edinburgh. 

The  fungi  described  in  the  following  notes  have,  with  the 
exception  of  Puccinia  borealis,  been  collected  in  Scotland  during 
the  summers  of  1913  and  1914,  for  the  most  part  in  alpine 
situations.  In  their  identification  extensive  use  has  been  made 
of  the  work  on  the  British  Bust  Fungi  by  W.  B.  Grove  (1913), 
and  references  to  several  of  the  papers  mentioned  will  be  found  in 
this  book.  The  list  of  the  British  Uredinales,  published  by  Mr. 
Eamsbottom  in  the  Transactions  of  the  British  ^lycological  Society 
(1913),  and  the  book  on  Mihletos,  Rusts  a7id  Smuts,  by  Mr. 
Massee  (1913),  have  also  been  consulted.  I  wish  to  express  my 
thanks  to  Mr.  Eamsbottom  for  his  valuable  help  in  the  identifica- 
tion of  some  of  the  species. 

PucciNL\  Prostii  Moug. 
Puccinia  Prostii  has  been  recently  recorded  in  Britain  by 
Massee  on  cultivated  tulips,  but  no  particular  locality  is  given. 
On  the  Continent  it  has  been  found  in  France  and  Italy  on 
Tulipa  sylvestris  and  T.  australis.  This  rust  was  recently  dis- 
covered in  the  Eoyal  Botanic  Garden,  Edinburgh,  attacking  a  bed 
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of  TulijM  sylvestris,  and  doing  considerable  damage  to  the  plants, 
which  produced  few  flowers. 

The  sori,  which  occur  on  both  surfaces  on  the  leaf,  are  usually 
confined  to  one  longitudinal  half  of  the  lamina ;  there  is  no 
discoloration  of  the  leaf  around  the  sori.  In  addition  to  teleuto- 
spores,  spermogonia  are  abundantly  produced  on  the  leaves, 
although  in  previous  descriptions  of  the  fungus  there  is  no 
mention  of  these  organs.  Two  kinds  of  markings  are  obvious  on 
the  leaves : — 

(1)  Yellowish-brown  areas,  ellipitical  or  circular  in  shape,  in 
which  the  epidermis  is  apparently  unbroken. 

(2)  Grey  or  slate-coloured,  usually  spindle-shaped,  areas,  many 
of  which  show  a  longitudinal  slit  from  which  the  brownish-black 
masses  of  teleutospores  project. 

It  appears  that  the  spermogonia  are  first  produced  and  give 
rise  to  the  yellowish- brown  spots,  and  that  later  on  teleutospores 
are  formed  on  the  same  sorus.  In  the  early  stages  of  develop- 
ment the  areas  remain  yellowish-brown,  but  as  the  teleutospores 
approach  maturity  an  air  space  develops  under  the  epidermis, 
and  in  consequence  grey  or  slate  coloured  spots  are  produced. 

The  mycelium,  which  is  easily  seen  in  a  section  of  the 
leaf,  consists  of  rather  large  hyphae  containing  yellowish-brown 
granules.  The  spermogonia  are  amphigenous,  yellowish-brown  in 
colour  and  flask-shaped,  with  slightly  projecting  neck  120-140  /x 
in  diameter.  The  spermatia  are  oval  and  unusually  large,  about 
10  X  5  ji.  The  teleutospore  sori  are  amphigenous  ;  spores  brown, 
scarcely  constricted,  covered  with  rather  long  hyaline  spines 
56-62  X  17-19  jj. ;  epispore  rather  thick,  2-3  /jl  ;  pedicels  variable, 
shorter  or  longer  than  the  spore,  up  to  80  /x  in  length,  hyaline, 
deciduous. 

I  wish  to  thank  Mr.  W.  B.  Grove  for  kindly  confirming  the 
identification  of  this  species. 

PUCCINIA    BOREALIS   Jucl. 

The  secidial  stage  of  Puccinia  horealis  on  Thalictrum  alpinum 
L.  was  first  described  by  Greville  in  1823  in  his  Scottish  Crypto- 
gamic  Flora  as  ^cidium  Thalictri.  He  states  "the  specimens 
were  discovered  by  Mr.  Patterson  on  Ben  Voirlich  in  one  of 
W.  J.  Hooker's  excursions  in  1821 :  since  which  time  I  have 
received  a  specimen  from  x\rnott  gathered  by  MacEitchie  in  the 
Highlands."  Greville's  record  appeared  in  several  of  the  older 
works  on  the  British  fungi ;  Berkeley  included  it  in  his  Outlines 
of  Fungology  (1860)  ;  Cooke,  in  his  Synopsis  of  the  British 
Mcidiacei  in  1864,  described  it  as  not  uncommon  in  Scotland, 
and  it  is  referred  to  in  his  Handbook  of  British  Fungi  (1871)  as 
j^cidium  Banunculacearum  var.  Thalictri  Grev.  It  is  omitted, 
however,  from  Plowright's  British  Urcdinece  and  Ustilaginece,  and 
also  from  the  recently  published  works  on  the  rust  fungi. 

Greville's  discovery  has  also  to  a  certain  extent  been  overlooked 
on  the  Continent.  In  the  Sylloge  Fungornm  (1888)  Saccardo 
gives   ^cidium    Thalictri   Grev.    as   a    synonym   for   j^cidium 
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Sommerfeltii  Johans. ;  both  these  aecidial  stages  occur  on  Tha- 
lictrum  alpinum,  but  the  confusion  between  the  two  is  somewhat 
surprising,  since  each  has  a  very  different  effect  upon  the 
host  plant. 

In  1894  JueP'  showed  that  the  aecidiospores  of  j^cidium 
Thalictri  Grev.  infected  Agrostis  borealis  Hartm.,  and  produced 
uredospores  and  teleutospores  upon  it,  and  that  Antlioxanthiim 
odoratum  L.  probably  also  served  as  a  second  host  plant.  He 
accordingly  suggested  the  name  Puccinia  borealis  for  the  fungus. 
There  is  no  doubt  that  Juel  fully  recognised  the  identity  of  his 
Scandinavian  specimens  with  Greville's  Scottish  plant. 

In  view^  of  the  omission  of  this  fungus  from  recent  British 
works  a  translation  of  Juel's  description  is  given  : — Spermogonia 
absent.  iEcidia  {JE.  Thalictri  Grev.)  few  (about  8-12)  together, 
seated  on  unthickened  spots,  which  become  pale  or  reddish ; 
pseudo-peridia  at  first  cylindrical,  later  with  torn  revolute 
margins  ;  spore  mass  orange  ;  spores  with  finely  punctate  wall 
about  13 /x  in  diameter.  Uredospore  ;  sori  hypophyllous,  elongated, 
situated  on  pale  spots ;  spores  15-18  /x  in  diam.,  with  moderately 
thin,  rather  finely  verruculose  walls  and  with  orange-coloured 
contents  ;  paraphyses  absent.  Teleutospores  ;  sori  hypophyllous, 
covered  by  the  epidermis,  small  linear,  or  irregularly  fused,  black  ; 
spores  of  rather  variable  form,  brown,  very  shortly  stalked,  about 
35-45  X  12-18  /x,  upper  cell  with  somewhat  thickened  wall  at  the 
apex ;  paraphyses  absent. 

-^cidia  on  Thalictrum  alpinum  L.  Uredospores  and  teleuto- 
spores on  Agrostis  borealis  Hartm.,  and  very  probably  on  Anthox- 
antlium  odoratum  L.  In  the  mountain  regions  of  Sweden  and 
Norway ;  without  doubt  also  in  Scotland  and  Greenland. 

Greville's  type  specimen  collected  on  Ben  Voirlich  (Loch 
Lomond)  by  Patterson  in  1821  is  preserved  in  the  Herbarium  of 
the  Koyal  Botanic  Garden,  Edinburgh.  A  search  has  recently 
been  made  for  the  fungus  on  Ben  Voirlich,  but,  unfortunately,  no 
trace  of  it  has  been  found  on  Thalictrum  alpimim ;  a  uredospore 
stage  has  been  discovered  on  Anthoxanthum  odoratum  on  this 
mountain,  but  as  paraphyses  are  present  this  evidently  does  not 
belong  to  P.  borealis  ;  it  appears  to  be  similar  to  the  specimens 
collected  by  Plowright  at  King's  Lynn  in  1884,  and  identified  as 
P.  Anthoxanthi  Fckl. 

Greville's  description  and  the  existence  of  his  type  specimen 
clearly  justify  the  inclusion  of  this  species  in  the  British  Uredinales. 

Puccinia   septentrionalis  Juel. 

The  aecidial  stage  of  Puccinia  septentrionalis  on  Thalictrum 
alpinum  was  described  by  Johanson  from  Iceland  in  1885,  who 
gave  it  the  name  of  ^J^cidium  Sommerfeltii ;  ho  pointed  out  that 
it  was  distinguished  from  ^E.  Thalictri  Grev.  by  the  production  of 
its  ajcidia  on  swollen  red  or  violet  coloured  spots  on  the  stems  and 

*  Mykologische  BeitrSgc  v.  Ofvcrs  af  K.  VctAkad.  Fr.rh.  No.  8.  ISPS. 
p.  411. 
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leaves  of  the  host  plant.  Juel  "  in  1895,  working  with  material 
collected  in  Norway  and  Sweden,  showed  that  the  spores  of 
^.  Sommerfeltii  were  capable  of  infecting  Polygomivi  viviparum 
and  P.  Bistorta,  and  that  uredospores  and  teleutospores  were 
produced  on  these  hosts.  He  accordingly  gave  the  name  Puccinia 
septentrionalis  to  the  fungus. 

Mcidium  Sommerfeltii  has  been  found  in  Perthshire ;  it  w^as 
collected  in  abundance  on  Ben  Lui  in  June,  1913,  and  on  Meall 
nan  Ptarmachan  in  1914,  in  each  locality  at  about  2500  ft.  I  am 
informed  by  Messrs.  J.  E.  Drummond  and  E.  C.  Davie  that  it  is 
of  common  occurrence  on  many  of  the  higher  mountains  in 
Scotland.  An  unnamed  specimen  of  the  fungus  collected  in  1845 
in  Glen  Callater,  Aberdeenshire,  is  preserved  in  the  Herbarium  of 
the  Eoyal  Botanic  Garden,  Edinburgh.  It  may,  therefore,  be 
concluded  that  this  species  is  widely  distributed  in  Scotland. 

In  October,  1914,  a  search  was  made  for  the  remaining  stages, 
and  teleutospores  were  found  in  abundance  on  Polygonum  vivi- 
parum  on  Ben  Lui.  Uredospores  were  not  discovered,  but  this 
was  no  doubt  due  to  the  late  date  at  which  the  specimens  were 
collected.  Thalictrum  alpinum  occurred  in  abundance  in  proximity 
to  the  infected  plants,  but  no  sign  of  the  £ecidial  stage  was  found  ; 
it  appears  that  the  portions  of  the  host  bearing  the  aecidium  die 
down  before  the  uninfected  parts.  Polygonum  Bistorta  is  not 
of  common  occurrence  in  the  vicinity  of  the  infected  T.  alpimim, 
and  it  appears  probable  that  this  species  does  not  serve  as  a  host 
for  the  fungus  in  these  localities. 

The  following  is  a  translation  of  Juel's  description  of  the 
fungus : — 

Spermogonia  absent.  ^Ecidia  amphigenous,  on  swollen  rather 
extensive  dark  violet  coloured  spots,  numerous ;  pseudoperidia 
widely  expanded,  revolute.  Uredospores  hypophyllous,  producing 
pale  spots  on  the  upper  surface  of  the  leaf,  naked,  soon  becoming 
pulverulent ;  spores  with  echinulate  brown  wall,  contents  bright 
orange,  about  20  /x  in  diameter,  germ-pores  3-4.  Teleutospores  at 
first  developed  amongst  the  uredospores,  but  later  in  special  dark 
brown  sori,  usually  hypophyllous,  occasionally  epiphyllous ;  spores 
rather  variable,  elliptic  ovate  or  pear-shaped,  28-48 /x  x  13  x  23/^; 
upper  cell  thickened  at  apex  with  a  hyaline  papilla  of  variable 
size,  lower  cell  with  a  lateral  germ-pore ;  wall  smooth,  chestnut- 
brown  ;  contents  colourless  ;  pedicels  deciduous. 

^cidia  on  the  leaves  and  all  green  parts  of  Thalictrum  alpinum 
in  the  arctic  regions  of  Greenland  and  Norway,  and  in  the 
mountains  of  Sweden  and  Switzerland.  Uredospores  and  teleuto- 
spores on  the  leaves  of  Polygonum  viviparum  up  to  now  only 
from  the  Scandinavian  mountains ;  also  on  P.  Bistorta  by  artificial 
infection. 

Two  other  British  species  of  Puccinia  produce  their  teleuto- 
spores upon   the  species  of   Polygonum  already  mentioned.     P. 


*  Mykologische  Beitrage  iv.     Ofvers  af  K.  Vet-Akad.  Forh.  No.  6,  1895, 
p.  379. 
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Conopodii-Bistortce  Kleb.  occurs  on  Polygonum  Bistorta  and  P.  vivi- 
pariwi,  and  P.  Pohjgoni-vivipari  Karst.  on  Polygonum  vivijMrititi 
only.  Both  these  species  are  at  once  distinguished  from  P.  septen- 
trioncdis  by  the  absence  of  an  apical  papilla  on  the  teleutospore. 
P.  AngeliccB-BistortcB  Kleb.,  which  is  not  yet  recorded  for  Britain, 
agrees  in  the  absence  of  the  apical  papilla. 

P^iccinia  mammillata  Schrot,  which  has  now  been  split  up 
into  P.  Mci-mammillata  Semadini  and  P.  Angelicce-mayiwiillata 
Kleb.  produces  its  teleutospores  on  Polygonum  Bistorta.  In  this 
case  the  apical  wall  of  the  teleutospore  is  unthickened,  and  the 
papilla  is  very  small ;  a  similar  papilla  is  found  on  the  lower  part 
of  the  lower  cell  beside  the  pedicel.  P.  mmnmillata  has  not  been 
recorded  from  Britain. 

PucciNiA  Anthoxanthi  Fckl. 

Pnccinia  Anthoxanthi  has  only  been  occasionally  found  in 
Great  Britain.  It  was  recorded  by  Plowright  from  King's  Lynn 
(Norfolk)  in  1884,  and  specimens  have  also  been  obtained  from 
Yorkshire.  During  the  summer  of  1914  I  collected  the  uredo- 
spore  stage  of  this  species  on  Ben  Voirlich  (Loch  Lomond),  and 
also  in  the  neighbourhood  of  Ben  Lui  (Perthshire),  and  in  both 
these  localities  it  appears  to  be  widespread  ;  no  teleutospores  were 
found,  although  these  were  searched  for  in  October.  The  speci- 
mens agree  with  those  collected  by  Plowright  in  the  possession  of 
numerous  thick-walled  capitate  paraphyses  in  the  uredospore 
sorus.  In  the  original  account  given  by  Fuckel  (as  quoted  by 
Saccardo)  there  is  no  mention  of  these  paraphyses,  and  Sydow's 
description  is  similar  in  this  respect.  Fischer  was  unable  to  find 
paraphyses  in  the  specimen  in  Sydow's  Urcdineen  (No.  458),  but 
found  them  in  a  doubtful  specimen  on  Anthoxanthum  horn  Switzer- 
land. McAlpine  found  none  in  specimens  from  Australia,  which 
showed  2-4  very  distinct  germ-pores  on  one  face  of  the  uredospore. 

Sydow  states  that  the  species  is  not  uncommon  in  mid- 
Germany,  and  during  July,  1914,  I  was  able  to  collect  specimens 
of  the  fungus  on  AnthoxantJium  odoratwm  in  the  neighbourhood 
of  Marburg  am  Lahn  (Hesse).  Only  the  uredospore  stage  was 
found,  and  this  agreed  exactly  with  that  of  the  Scottish  specimens, 
the  paraphyses  being  particularly  obvious. 

In  view  of  the  discrepancies  as  to  the  occurrence  of  these 
paraphyses  in  the  various  specimens,  a  further  investigation  of 
the  matter  appeared  desirable.  The  specimens  preserved  in  the 
herbarium  of  the  British  Museum  I  have  investigated  with  the 
following  results : — 

Specimens  from  Sydow's  Urcdineen  (No.  458). — Uredospores 
16-22  X  11-16  jLt,  usually  with  2-3  equatorial  germ-poros,  but 
these  are  not  well  marked  ;  paraphyses  absent.  Specimen  from 
Sydow's  Mycothcca  viarchica  (No.  1218). — Uredospores  25-30 
X  16-20  ju.,  with  no  clearly  marked  germ-pores ;  parapbysos 
absent ;  mesosporos  present.  Specimen  collected  by  Fiickol 
{Fungi  Bhenani,  No.  2427).— Uredospores  20-25  x  'l7-20  /<, 
with  2-3  equatorial  germ-pores  ;  paraphyses  absent. 
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In  all  these  specimens  the  teleutospores  agree  in  size  and 
structure  with  Fuckel's  description  as  given  by  Saccardo. 

In  all  these  the  uredospore  sori  are  distinctly  larger  than  those 
of  the  specimens  recently  collected.  It  seems  that  this  difference 
in  size  does  not  depend  on  the  age  of  the  sorus,  since  some  of  the 
Scottish  specimens  were  collected  in  June  and  some  in  October, 
and  the  German  specimens  in  July.  It  is  probable  that  two 
forms  have  been  included  under  P.  Antkoxanthi  as  follows  : — 

(1)  Those  specimens  with  no  paraphyses  in  the  uredospore 
sorus — Fuckel,  Fungi  Bhenani  (No.  2427),  Sydow,  Mycotheca 
marcliica  (No.  1218),  Sydow,  Uredineen  (No.  458),  Mc Alpine's 
Australian  specimens. 

(2)  Those  specimens  with  paraphyses  in  the  uredospore  sorus — 
Plowright's  specimens  from  King's  Lynn,  Fischer's  doubtful 
specimen  from  Switzerland,  the  recently  collected  specimens  from 
Scotland  and  Germany. 

It  must  not  be  forgotten  that  P.  borealis  produces  its  uredo- 
spore and  teleutospore  stages  on  Antlioxanthum  odoratum,  and, 
judging  from  Juel's  description  (see  p.  45),  this  species  would  be 
almost  indistinguishable  from  the  specimens  of  P.  Anthoxanthi 
from  the  British  Museum  which  have  been  just  described. 
P.  borealis  apparently  only  differs  from  form  1  in  possessing 
hypophyllous  sori,  and  in  the  somewhat  smaller  size  of  the 
uredospores. 

At  present  our  knowledge  of  P.  Anthoxanthi  is  scanty,  and 
until  more  facts  regarding  its  life-history  are  available  it  would  be 
premature  definitely  to  split  up  the  species. 

I  wish  to  express  my  thanks  to  the  British  Museum  authori- 
ties, and  also  to  Prof.  Arthur  Meyer  who  kindly  allowed  me  to 
make  use  of  the  Botanical  Department  of  the  University  of 
Marburg  for  the  examination  of  the  German  specimens. 

Melampsora   alpina  Juel. 

Melampsora  alpina  occurred  on  Salix  herhacea  L.  on  Ben 
Lui  in  October,  1914,  at  about  2500  ft.  Both  uredospores  and 
teleutospores  are  present. 

The  uredospore  sori  are  small,  scattered,  rounded,  amphigenous 
and  orange  yellow  in  colour ;  spores  ellipsoidal  or  spherical, 
19-22  X  14-17  jx,  finely  echinulate,  contents  orange  yellow ; 
paraphyses  abundant,  capitate,  thick  walled,  up  to  88  /x  in  length, 
the  head  about  the  same  size  as  the  uredospores,  wall  up  to  5  /^  in 
thickness. 

The  teleutospore  sori  are  amphigenous,  rounded,  mostly  on  the 
upper  surface,  those  on  the  lower  surface  being  usually  smaller 
and  opposite  to  the  larger  ones  on  the  upper  surface,  which  are  up 
to  '8  mm.  in  diameter,  brownish  black,  covered  by  the  epidermis  ; 
spores  flattened  or  rounded  at  the  apex,  rounded  and  usually 
diminishing  in  size  towards  the  base,  2G-50  x  9-14  fx,  wall  thin, 
smooth,  yellowish-brown. 

M.  alpina  was  discovered  by  Juel  in  Norway  and  Sweden,  and 
has  been  subsequently  recorded  from  Switzerland.     It  has  been 
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shown  that  the  species  is  heteroccious,  the  secidial  stage  occurring 
on  Saxifraga  oppositifolia  L.  On  Ben  Lui  the  diseased  Salix 
herbacea  was  growing  in  close  proximity  to  Saxifraga  oppositifolia, 
but  no  aecidial  stage  was  discovered  ;  this  is  not  surprising  when 
the  date  at  which  the  specimens  were  collected  is  taken  into 
consideration. 

Another  species  of  Melampsora  (M.  arctica  Rost.)  occurs  on 
Salix  herbacea;  this  has  been  recorded  from  Ben  an  Dothaidth 
(a  few  miles  north  of  Ben  Lui)  by  Mr.  Wheldon.  This  species  is 
also  found  in  Switzerland,  Greenland,  Norway  and  Sweden. 
71/.  arctica  appears  to  differ  from  M.  alpina  chiefly  in  the  distribu- 
tion of  the  sori.  The  uredospore  sori  of  the  former  species  are 
described  as  gregarious,  and,  according  to  Juel,  often  cover  the 
whole  shoot.  The  infected  plants  are  poorly  developed,  and  it 
appears  that  the  mycelium  is  perennial.  Both  uredospore  and 
teleutospore  sori  are  hypophyllous.  No  secidial  stage  belonging  to 
M.  arctica  has  been  discovered.  The  uredospore  measurements 
of  M.  alpina  given  by  Juel  in  his  description  are  15-18  ji. ;  it  will 
be  noticed  that  the  spores  of  the  specimens  collected  on  Ben  Lui 
are  larger.  Juel  also  gives  the  length  of  the  paraphyses  in 
M.  alpina  as  30-35  fx,  while  those  of  M.  arctica  reach  50  (j.  in 
length.  The  paraphyses  in  the  present  specimens  greatly  exceed 
both  these  measurements,  and  it  seems  possible  that  the  lengtli 
varies  with  the  age  of  the  sorus.  In  spite  of  these  discrepancies 
there  seems  to  be  little  doubt  as  to  the  identity  of  the  specimens. 
Infection  experiments  are,  however,  desirable,  and  it  is  proposed 
to  carry  them  out  as  soon  as  possible. 


SUSSEX     RUBI. 

By  THE  Eev.  W.  Moyle  Rogers,  F.L.S. 

The  volume  of  this  Journal  for  1902  contains  (pp.  213-22G)  a 
long  and  interesting  paper  by  the  Rev.  E.  S.  Marshall  on  West 
Sussex  plants.  It  is  supplementary  to  the  first  edition  (1887)  of 
Dr.  Arnold's  Sussex  Flora,  and  includes  a  good  list  of  Rubi 
localities  for  West  Sussex,  as  known  up  to  1902.  The  1901  and 
1906  volumes  contain  similar  lists  by  Mr.  C.  E.  Salmon  for  the 
whole  county.  The  present  paper,  besides  embodying  the  in- 
formation drawn  from  those  lists,  is  an  attempt  to  put  on 
record  all  available  particulars  to  the  present  date  as  to  the 
distribution  of  Rubi  throughout'  the  count i/.  This  happens  to 
be  much  easier  for  mo  just  now  owing  to  my  having  liad  the 
good  fortune  to  spend  last  July  and  the  first  week  of  August 
in  the  Fittleworth  and  INIidhurst  neighbourhoods,  in  mid-Surrey, 
in  company  with  Mr.  L.  Gumming  and  my  son  [F.  A.  li.) 
and  daughter  [M.  A.  B.),  who  were  all  zealous  observers,  and 
collectors  of  the  very  numerous  Rubi  growing  over  a  considerable 
area  in  that  part  of  tlio  county.  In  fact,  many  of  the  most 
interesting  records  in  the  following  pages  are  due  to  their  extended 
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researches.  In  all  such  instances  the  fresh  specimens  were 
brought  to  me ;  and,  as  a  rule,  they  will  be  found  entered  without 
the  collector's  name,  like  the  many  others  which  I  actually  saw 
growing  in  situ.  In  other  cases  the  initials  of  the  collector  will 
be  found  after  the  locality  given  for  it  (or  localities  where  conse- 
cutive), confirmed  when  I  have  seen  satisfactory  specimens  by 
the  sign  "!."  These  initials  are  as  follows: — F.  =  E.  H.  Farr; 
G.  =  E.  G.  Gilbert ;  H.  =  the  late  T.  Hilton  ;  M.  =  Eev.  E.  S. 
Marshall ;  E.  =  the  late  F.  C.  S.  Eoper ;  S.  =  C.  E.  Salmon ; 
W.  =  J.  W.  White  ;  C.  C.  B.  =  C.  C.  Babington ;  C.  E.  B.  =  C.  E. 
Britton.    E.  and  W.  stand  for  East  and  West  Sussex  respectively. 

New  records  (or  what  I  believe  to  be  such)  for  v.-c.  13  and  14 
are  starred.  I  am  much  indebted  to  the  Eev.  E.  S.  Marshall  and 
Mr.  C.  E.  Salmon  for  invaluable  help  derived  from  their  papers 
referred  to  above. 

The  second  edition  of  the  Sussex  Flora  (Simpkin,  Marshall  & 
Co.,  London,  1907)  contains  a  considerable  number  of  the  localities 
given  in  this  paper,  and  also  many  additional  ones,  only  a  few  of 
which,  without  voucher  specimens,  I  have  thought  it  well  to 
quote.  The  nomenclature  which  I  have  followed  is  that  of  the 
London  Catalogue  of  British  Plants,  ed.  x. 

EuBUS  iD^us  L.  W.  Apparently  frequent  ("  both  on  chalk 
and  sand,"  M.).  Observed  in  several  localities  near  Fittleworth 
and  Midhurst,  but  usually  in  small  quantity.  Woods  and  downs 
near  Finden,  1901,  W.  Whittvell.  No  doubt  widely,  if  somewhat 
thinly,  distributed  through  the  county,  but  perhaps  not  often 
reported  because  regarded  by  many  collectors  as  mostly  sporadic. 
Flora  Sussex,  however,  contains  a  considerable  list  of  localities. 

Var.  OBTUsiFOLius  (Willd.).  *W.  Near  Midhurst,  F.  A.  B.l 
The  only  Sussex  example  that  I  have  seen. 

SUBEEECTI. 

In  the  wide  sandy  districts  of  mid- Sussex  at  least — so  far  as 
I  could  see  last  summer— this  is  certainly  a  difficult  group,  with 
rather  ill-defined  specific  distinctions. 

E.  Fissus  Lindl.  Apparently  uncommon.  W.  St.  Leonards 
Forest,  W.  (1898)  !  Copse  on  Duncton  Common,  M.  Eoadside, 
Lavington  Common.  Benham,  near  Fittleworth.  E.  Near  Heath- 
field  Park  ;  High  Wood,  Bexhill,  B.  ! 

E.  SUBERECTUS  Andcrs.  Perhaps  rather  more  frequent  than 
B.  fissus.  W.  St.  Leonards  Forest,  W.  (1900) !  Copse  near 
Burton  Eough ;  near  Petworth  Station,  M. !  Fittleworth  Common. 
Near  Midhurst.  Bignor.  E.  Ashdown  Forest,  Borrer  {teste  C.  C. 
B.).     Downland  Wood,  F. !     Eocks  Wood,  Uckfield,  H.  ! 

E.  EoGEEsii  Linton.  E.  Waterdown  Lane,  near  Tunbridge 
Wells,  E. !     Apparently  this  species. 

E.  suLCATus  Vest.  E.  Near  Wych  Close,  Ashdown  Forest, 
Wacldell  (1904) !  Apparently  this ;  but,  if  so,  weak  and  shade- 
grown. 
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E.  PLicATUs  Wh.  &  N.  So  generally  distributed  that  the 
enumeration  of  separate  localities  seems  unnecessary.  W.  On 
most  of  the  sandy  common  and  open  moorland,  but  (in  the  Fittle- 
worth  and  Midhurst  neighbourhoods  at  least)  mostly  represented 
by  a  small-leaved  and  subglabrous  form,  which  in  its  shining  stem 
and  (usually)  strongly  falcate  or  hooked  panicle-prickles  recalls 
B.  nitidus,  though  keeping  distinct  from  it  in  its  roundish- 
acuminate  leaflets  and  short  stamens.  In  mid-Sussex  plants 
occur  which  go  off  from  type  towards  var.  Bertramii  G.  13raun 
in  their  longer  stamens  and  broad  leaflets.  There  is  also  a  small 
form,  found  on  Bognor  Common  by  Mr.  Gumming,  which  has 
very  small  prickles,  compact  cylindrical  panicle  and  rather  fissus- 
like  foliage.  At  first  I  was  inclined  to  put  this  under  B.  fissus  ; 
but  a  careful  examination  of  all  the  specimens  shows  that,  small 
as  all  the  prickles  are,  they  are  too  few  in  number  and  too  stout- 
based  for  that  species,  while  the  basal  leaflets  are  not  always 
strictly  sessile,  and  the  ripe  fruit  (Mr.  Gumming  assures  me)  is 
always  black. 

Var.  Bertramii  G.  Braun.  To  this  variety,  I  think,  must  go 
the  following  :— W.  Wiggenholt  Gommon,  H.  (1900) !  E.  Wash- 
ington Gommon,  H.  !     Border  of  West  Dorman's  Park,  G.  ! 

Var.  HEMisTEMON  (Gcnev.  ?).  E.  Halland,  Bentley  Wood; 
Fairhazel  Brooks,  F. !  By  Newick  Station,  H.  !  Waterdown 
Lane,  G.  I  The  pseudo-hemistemon  of  Focke  ;  and  probably  the 
hemistemon  Genev.,  though  not  that  of  Mueller. 

SUBRHAMNIFOLII. 

K.  NITIDUS  Wh.  &  N.  W.  Ambersham  Gommon  (between 
Graffham  and  Heyshott)  1901!  West  Chiltington  Gommon,  A. 
Webster,  1912  !  Fittleworth  Gommon  and  Midhurst  Gommon, 
1914  ;  in  some  quantity,  not  the  type,  but  a  form  with  broader 
ovate-acuminate  leaflets  and  a  very  straggling  divaricate  panicle, 
probably  not  distinct  from  the  form  divaricatiis  Focke  in  spite  of 
the  differently  shaped  leaflets  and  varying  length  of  stamens. 
Growing  as  this  Fittleworth  and  Midhurst  plant  does  in  the  same 
localities  as  a  broad-panicled  B.  lentiginosus  (which  also  has 
stamens  of  varying  length),  it  can  only  be  distinguished  from  that 
after  careful  examination.  I  am  surprised  not  to  have  seen  any 
Sussex  B.  opacus  Focke,  as  it  certainly  occurs  in  the  three  con- 
tiguous counties — Hants,  Surrey,  and  Kent. 

K.  AFFiNis  Wh.  &  N.  Apparently  rare.  W.  Fittleworth 
Gommon,  south-west  end.  E.  Kemp's  Wood  border,  Little 
Markly,  B. !  Somewhat  resembling  B.  ajfinis,  but  on  the  whole 
I  think  still  more  strongly  recalling  7i.  cariefisis  Genev.,  is  a  plant 
which  occurs  in  dense  thickets  in  two  or  three  widely  separated 
spots  near  Midhurst ;  but  it  was  too  abnormal  for  definite  naming. 
Thus  far  typical  cariensis  is  only  known  with  us  as  a  western 
plant — in  Ireland  and  Wales  and  our  south-western  peninsula, 
extending  as  far  east  as  the  neighbourhood  of  Swanage,  Dorset. 

R.  HOLERYTHROs  Fockc.     W.  Near  Chiltington  Common,  IT.! 
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Woods,  Bignor  Park,  M. !  E.  Lane  near  Eridge,  W.  Borrer, 
1845,  Hb.  C.  C.  B. !  Budlett's  Common  ;  Park  Wood  ;  Mares- 
field,  F. !  Worth  Forest,  C.  E.  B.  !  Waterdown  Lane,  G. !  Ash- 
down  Forest,  H. ! 

Ehamnifolii. 
E.    iMBRiCATUs    Hort.       E.    Bexhill.       St.    Leonards-on-Sea. 
Waterdown   Lane  and  Tunbridge  Wells.     It  is  remarkable  that 
this  has  not  yet  been  observed  in  West  Sussex,  though  its  general 
distribution  is  so  predominantly  western. 

E.  CAEPiNiFOLius  Wh.  &  N.  Local.  W.  South  side  of 
Ambersham  Common,  M.  West  Chiltington  Common  and  Col- 
gate, W. !  Midhurst  Common  and  immediate  neighbourhood  ; 
typical  and  abundant.     E.  Blackdown,  near  Uckfield,  F. ! 

E.  INCUEVATUS  Bab.  Eare.  W.  Eotherbridge,  C.  C.  B.  (Brit- 
Eubi).  Midhurst  Common.  Henfield,  Borrer  (Fl.  Suss.).  Near 
Midhurst,  F.  A.  B.\,  not  the  type,  but  the  strongly  marked  form 
(var.  subcarpmifolius  mihi  MS.)  described  by  me  in  this  Journal 
for  1899,  194,  and  1903,  90. 

E.  LiNDLEiANUs  Lees.  Common.  W.  Abundant  on  the  lower 
greensand  from  Fittleworth  to  Midhurst  and  Pulborough  ;  Stop- 
ham  ;  and  at  least  frequent  elsewhere  ;  Blackdown  (near  Hasle- 
mere).     E.  Uckfield,  F. !     Terrible  Down,  H.  ! 

E.  ARGENTEUS  Wh.  &  N.  Local,  but  often  abundant.  W.  Linch- 
mere  and  neighbourhood,  1900.  Blackdown;  Lavington  ;  Burton; 
Gratfham.  Between  Bignor  and  Madehurst.  Patcham  Downs,  iJ. ! 
E.  Worth  Forest,  C.  E.  B.l     Waterdown  Lane. 

E.  RHAMNiFOLius  Wh.  &  N.  Apparently  quite  generally  dis- 
tributed. W.  Especially  common  in  the  Fittleworth  neighbour- 
hood and  in  the  extreme  west,  about  Linchmere,  &c.  "  Near 
Eudgwick,  rare,"  W. !  Henfield  Common,  H. !  Lavington, 
Graffham,  Heyshott,  &c.  Near  Midhurst.  E.  "  Woodmancote 
and  St.  Leonards  Forest,"  G.  C.  B.  (Brit.  Eubi).  Waterdown 
Lane.     Budlett's  Common,  F.  !     Plumpton  Green,  H. ! 

Var.  Bakeri  (F.  A.  Lees).  "W.  Fittleworth  to  Benham,  in 
several  spots,  but  small  quantity.     Bognor  Common,  M.  A.  B. 

E.  ScHEUTzii  Lindeb.  "'W.  Near  Midhurst,  edge  of  moorland 
on  Petersfield  Eoad.  In  good  quantity  and  very  characteristic. 
Low  growing,  and  very  distinct  from  the  B.  pulcherrivms  in  its 
immediate  neighbourhood.  Not  previously  seen  in  East  England 
except  in  one  locality  (Tooting  Common)  in  Surrey. 

E.  DUMNONiENSis  Bab.  Locally  abundant.  W.  Between 
Westerland  Farm  and  Lavington  Common,  M. !  Washington 
Common,  H.  !  Midhurst  neighbourhood,  in  several  spots. 
E.  Hollingbury  Camp;  Seaford  Downs;  Hurstmonceaux  Park, 
H.       Heathfield,  B. !     Waterdown  Lane. 

E.  PULCHEERiMUS  Neum.  Usually  fairly  common.  Probably 
distributed  throughout  the  county,  as  in  Great  Britain  generally  ; 
but  in  some  of  the  more  sandy  districts  it  seems  rather  less 
frequent  than  usual.     W.  Greatham  Common,  il/. !     "Frequent," 
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W.  Storrington  ;  Rock  Common,  &c., -F7.!  From  Linchmere  and 
Shottermill  to  Midliurst  and  Pulborough,  seen  almost  everywhere. 
E.  Outskirts  of  St.  Leonards  Forest,  W.\  Downs,  Telscombe; 
Hurstmonceaux,  J/. !  Near  Waldron,  &c.,  i?. !  Waterdown  Lane ; 
Bexhill. 

R.  LiNDEBERGii  P.  J.  Muell.  W.  Near  Rudgwick,  W. !  Ap- 
parently this,  but  not  otherwise  known  in  the  county. 

ViLLICAULES. 

So  far  as  at  present  known,  quite  thinly  distributed. 

R.  MERCicus  Bagnall  var.  bracteatus  Bagnall.  W.  St.  Leo- 
nards Forest,  W.  (1905)  !  E.  Coombe  Bank  Quarry,  near 
Uckfield,  F. ! 

R.  viLLiCAULis  Koehl.,  sp.  collect.  E.  Harrock's  Woods, 
Bojfey !     Apparently  this. 

Var.  CALVATUs  Blox.     Petworth  ;   Lavington  ;  Burton. 

R.  Selmeri  Lindeb.  Uncommon,  or  very  local.  W.  Midhurst 
to  Elsted,  for  a  short  distance.  In  some  plenty  on  the  coast 
south  of  Bosham,  M.  it  S. ! 

R.  RHOMBiFOLius  Weihe.  Apparently  rare.  W.  Near  Chil- 
tington  Common,  W.  (1898) !     Near  Midhurst,  1914. 

R.  GRATUS  Focke.  E.  "  Uckfield,  F."  (Fl.  Suss.).  I  have  no 
note  of  having  seen  a  specimen. 

R.  LEUCANDRUS  Focke.  Uncommon,  I  think,  and  variable. 
W.  Shottermill  Common  (1900) ;  Fittlevvorth,  Midhurst,  and 
Ambersham  Commons. 

DiSCOLORES. 

R.  THYRSOiDEUS  "Wimm.  Local.  E.  Ilailsham  to  Hempstead  ; 
Ditton's  Wood,  B. !  Blackdown  Common  ;  Uckfield,  F.  I  Near 
St.  Leonards-on-Sea,  1900. 

R.  GoDRONi  Lecoc.  &  Lamotte.  Widely  distributed  as  an 
aggregate  ;  the  usual  forms  coming  nearer  to  var.  7-obustiis  P.  J. 
Muell.  than  to  our  West  England  forms,  as  described  under  the 
name  B.  argentatus  P.  J.  Muell.  in  Handbk.  Brit.  Rubi,  p.  39. 
W.  Wiston,  H. !  Fittleworth  and  Midhurst  neighbourlioods  to 
Benham  and  Elsted  ;  frequent.  E.  Stanmer  Park,  11. !  Coombe 
Bank  Quarry,  F. ! 

Var.  ROBUSTUS  (P.  J.  Muell).  W.  Near  Petworth  Station  ; 
Midhurst  and  Fittleworth  neighbourhoods ;  Bognor  Common  ; 
frequent.  E.  Near  Lindfield ;  Scaford,  B.  S.  Stamhvi.  Near 
Horsted  Keynes  ;  Streat  to  Plumpton  Green,  //. !  Waterdown 
Lane,  1902. 

R.  RUSTICANUS  Merc.  So  generally  distril)uted  as  to  make  full 
list  of  known  localities  unnecessary.  W.  Ilontield,  Boner  {teste 
C.  C.  B.)  ;  same  locality,  II.  !  Pulborough  ;  Fittleworth,  Ac. 
E.  "Very  common  in  Cuckmero  district,"  B.  "  Very  common 
throughout  the  county,"  Flora  Sussc.r.  Near  Tunbridge  Wells  : 
Bexliill ;  St.  Ijeonards-on-Sea. 
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E.  PUBESCENS  Weihe  var.  subinebmis  Rogers.  Common  and 
quite  characteristic.  W.  Henfield,  Borrer  (as  "-R.  macrophyllus"), 
Sowerby  Herbarium,  British  Museum  (E.  B.  Suppl.  t.  2525)  ! 
SHndon,  &c.,  M.  !  Horsham  and  St.  Leonards  Eorest,  W.  ! 
Lavington ;  Coates ;  Petworth ;  Midhurst ;  Fittleworth,  &c. 
Chiefly  on  moors  and  other  open  sunny  places.  E.  Uckfield,  &c., 
F.  !  Lindfield,  Standen  !  Crowborough  Warren,  &c.,  H. !  Worth 
Forest,  G.  E.  B. !     Bexhill,  St.  Leonards-on-Sea,  Battle,  &c. 

SiLVATICI. 

R.  siLVATicus  W^h.  &  N.  Apparently  rare.  ^''W.  Near  Mid- 
hurst, on  Petersfield  Eoad,  in  a  few  spots,  1914. 

[R.  HESPERius  Rogers  (see  Journ.  Bot.  1914,  181).  *E.  Near 
Newick  Station,  Bev.  J.  Boffey,  1909  !  Apparently  a  form  of  this 
which  I  enter  here  because,  though  I  have  seen  no  other  Sussex 
plant  identical  with  it,  Mr.  Roffey's  specimen  strongly  recalls  a 
plant  growing  in  Warwick  Park,  Tunbridge  Wells,  West  Kent 
(some  twelve  miles  distant) ;  and  both  seem  likely  to  prove  not 
distinct  from  the  British  form  of  my  B.  hesperms  as  found  in 
W.  Glos.  and  Carnarvon.] 

R.  LENTiGiNOSus  Lees.  Frequent  on  sandy  commons.  A  form 
with  (as  a  rule)  a  remarkably  diffuse  and  straggling  panicle. 
W.  St.  Leonards  Forest  outskirts,  W. !  Near  Lindfield ;  near 
'  Sheffield  Park  Arms,'  Standen  !  Petworth  ;  Duncton  ;  Coates, 
M.  !  Lavington  Common,  1901.  From  Elsted  by  Midhurst, 
Selham,  and  Fittleworth  to  Pulborough,  common,  1914.  E.  Am- 
bersham  Common,  H.,  1907  !  Tilgate  Forest,  near  Cinder  Bank 
Bridge,  S.  Waterdown  Lane.  St.  Leonards-on-Sea.  Recalls 
the  form  divaricatus  Focke  of  B.  nitidus,  but  differing  from  it 
considerably  in  its  dull  and  (at  first)  hairy  stem,  large  leaves  with 
compound  incised  teeth,  conspicuously  hairy  and  somewhat  acicu- 
late  and  glandular  panicle-rachis  and  pedicels,  and  its  sepals 
externally  hairy  and  mostly  leaf-pointed.  Its  stem-prickles  also 
are  not  quite  confined  to  angles  and  only  subequal. 

R.  MACROPHYLLus  Wh.  &  N.  Type  seems  rather  uncommon. 
Early  records  [Flora  Stissex,  &c.)  are  unreliable  because  my  var. 
suhinermis  of  B.  lyiLbescens  was  usually  with  us  mistaken  for 
macrophylhis  before  1890.  W.  Rudgwick,  W.  By  Graffham 
Down,  1901.  Copse  near  Burton  Rough.  Midhurst  Common. 
Redhill  Hollow,  Coates.  Benham.  E.  Near  Bexhill ;  Cuckmere 
district,  &c.,  B.  !     East  Chiltington,  H. ! 

Var.  ScHLECHTENDALii  Weihe.  W.  Fairly  coinmon,  but 
variable.  Henfield,  Borrer  {teste  C.  C.  B.).  Roadside,  Popple 
Hill,  Lavington,  M. !  Bignor.  Fittleworth  to  Benham.  E. 
Uckfield,  F. ! 

Var.  MACROPHYLLOiDES  Genev.  W.  Midhurst  Common,  1902. 
In  several  spots  near  Midhurst  Common,  1914.  Like  its  nearest 
ally,  B.  Schlechtendalii,  variable  in  density  of  hairs  on  stem  and 
panicle,  outline  of  terminal  leaflet  and  size  of  flowers. 

Var.  AMPLiFiCATus  (Lees).     '■  W.  Midhurst  Common,  1914. 
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E.  Salteri  Bab.  Very  local.  W.  Midhurst  Common  and 
between  the  two  railway  stations  at  Midhurst,  abundant,  1901. 
E.  Alexandra  Park,  St.  Leonards-on-Sea,  1900. 

Vestiti. 

E.  Sprengelii  Weihe.  Eemarkably  local.  W.  St.  Leonards 
Forest,  H.  d  J.  Groves  !  E.  Near  Tunbridge  Wells,  G. !  Heath- 
field  Park  ;  Lane  End  Common,  H. ! 

E.  HYPOLEUCus  Lefv.  &  Muell.  Uncommon.  W.  Near  Crawley, 
W. !    Blackdown  (near  Haslemere).    Midhurst  Common,  abundant. 

E.  Budlett's  Common,  near  Uckfield,  F.  ! 

E.  HiRTiFOLius  Muell.  &  Wirtg.     E.  Uckfield,  F.  ! 

Var.  MOLLissiMus  Eogers.     E.  Chailey  Common,  iJ.,  1906! 

E.  PYRAMiDALis  Kalt.  Eather  local.  W.  Petworth  :  Burton  ; 
Lodsworth,  M.  Shottermill  Common,  1900.  Graffham.  Mid- 
hurst. Fittleworth  to  Benham.  E.  By  Heathfield  Park  wall,i?.! 
Fairhazel  Brook  ;  Uckfield,  F. ! 

E.  LEUCOSTACHYS  Sm.  Generally  distributed,  and  usually 
abundant.  "Alike  on  chalk,  sand,  and  clay,"  M.  The  following 
leucostachys  hybrids  (or  what  seemed  such)  were  ol)served  by  me 
in  W.  in  1914: — x  indcherrimus.  Fittleworth  to  Pulborough. 
X  rusticanus.  Fittleworth  Common  and  elsewhere,  x  subhistris. 
Near  Midhurst.     Henley,  F.A.R.l 

Var.  LEUCANTHEMUS  P.  J.  MucU.  ?  Fittleworth  to  Pulborough, 
Bognor  Common.  E.  Waterdown  Lane,  G.  !  Ashdown  Forest, 
Bev.  C.  H.  WacUell ! 

E.  LAsiocLADos  Focke  var.  angustifolius  Eogers.    W.  Henley, 

F.  A.  R.  !     Linchmere  to  Fernhurst.     Near  Midhurst. 

Var.  LONGUS  Eogers  &  Ley.  "E.  Near  Allington  Farm 
(?  Novington  Parish),  Boffey,  1909  ! 

Egregii. 
Eather  thinly  represented. 

E.  Bor53Anus  Genev.  W.  St.  Leonards  Forest,  Horsham, 
W.,  1908 ! 

E.  cinerosus  Eogers.    E.  Fairhazel  Brook,  F. !  a  form  of  this. 

E.  Gelertii  Frider.  W.  Ilenfield,  1901,  H.  !  E.  In  good 
quantity,  locally.  Woodendean,  roadside,  1901 ;  Stanmer  Park  ; 
wood  by  Newick  Station ;  downs  west  of  Pungdean ;  Warren 
Farm  and  near  Wivelsfield  Sation,  1903,  II.  !  North  Dincliling 
Common,  Boffcij  ! 

E.  anglosaxonicus  Golert.  Local;  apparently  avoiding  sandv 
soil.     W.  Wiston,  H.  !     E.  Uckfield,  F. ! 

Var.  raduloides  Eogers.  W.  Henfield  Common,  //.  I  appar- 
ently this. 

Var.  SETULOSUS  Eogers.  E.  Lane,  Streat  to  Plumpton, 
1901,  H.  ! 

E.  INFESTUS  Weihe.     W.  Rock  Common,  II.  !     Apparently  a 
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form  of  this.     E.  Near  Wych  Cross,  Ashdown  Forest,  Waddell ! 
Waterdown  Lane. 

E.  UNCiNATUS  P.  J.  Muell.  '''W.  Thicket  by  pond,  near  Mid- 
hurst,  1914.  The  only  known  Sussex  locahty  ;  which  is  true  also 
of  the  next. 

E.  BoERERi  Bell  Salt.   W.  Little  Bury  Wood,  Lavington,  1901. 

EADUL.E.  (Scarce.) 
E.  EADULA  Weihe.  W.  Between  Shnford  and  Lower  Broad- 
bridge,  W.  I  The  only  Sussex  locality  for  the  segregate  for  which 
I  can  vouch.  Those  which  follow  (for  E.)  seem  to  belong  to  it, 
but  are  more  or  less  doubtful.  E.  Near  Polegate  ;  Sidley  Woods, 
B. !     Near  St.  Leonards-on-Sea. 

Var.  ANGLicANUs  Eogers.  Apparently  uncommon.  W.  Near 
Bosham,  1901  ;  Lodsworth,  M.  !  Bognor  Common.  Near  Mid- 
hurst  bv  '  Shamrock  Inn,'  Bepton  Eoad,  F.  A.  B.  \  apparently 
this.     E.  Piltdown,  1902,  Standen.     Near  Uckfield,  F. ! 

Var.  ECHiNATOiDES  Eogcrs.  W.  Coates  to  Burton,  1902. 
E.  Near  St.  Leonards-on-Sea,  abundant. 

E.  ECHiNATUS  Lindl.  Certainly  one  of  the  most  widely  distri- 
buted of  Sussex  Bubi,  and  locally  abundant.  W.  Near  Eudgwick 
Church,  abundant,  W.  Shottermill  Common,  1900.  From  Graff- 
ham  and  Lavington  to  Midhurst  and  Fittleworth,  very  frequent. 
E.  Eace  Hill,  Brighton,  H. ! 

E.  RUDis  Wh.  &  N.  W.  Abundant,  especially  on  roadside 
banks.  Henfield  Common  and  neighbourhood,  H.  !  Slinford ; 
Midhurst,  W. !  Near  Petworth  Station  and  between  it  and 
Fittleworth,  and  thence  to  Benham.  Midhurst  Common  and 
neighbourhood.     E.  Ashdown  Forest,  north  of  Wychgate,  Linton  ! 

E.  Newbouldii  Eogers,  Journ.  Bot.  1905,  361.  E.  Water- 
down  Lane,  1902. 

(To  be  concluded.) 


TWO   VEEBESINAS. 
By  S.  F.  Blake,  A.M. 


Verbesina  densifolia,  n.  sp.  Frutex  +  resinifera  sect. 
Saubinetice ;  ramis  alternis  brunneo-griseis  crassis  (ca.  4  mm. 
dimetente)  striatis  juventate  subappresse  piloso-hirsutis  aetate 
densissime  tuberculatis  pilorum  basibus  persistentibus ;  foliis 
alternis  proximis  (internodiis  3-5-8  mm.  longis)  crassulis  rigidis 
fiavoviridibus  sessilibus  non  amplectentibus  penninerviis  (venis 
lateralibus  6-7-jugis)  supra  dense  strigillosis  aetate  scabris  basibus 
persistentibus  tuberculatis  pilorum  subtus  tuberculato-strigillosis 
et  venas  secundum  subpilosis  l-G-G-o  cm.  longis  1-8-4  cm.  latis, 
lamina  late  obovata  vel  suborbiculari-obovata  abrupte  acuta 
muci'onata  supra  medium  leviter  repando-serrata  (dentibus  7-13- 
jugis  calloso-tul>erculatis)  in  basin  integram  cuneatam  angustata ; 
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eapitulis  cymoso-paniculatis  in  pedunculis  axillaribus  et  termin- 
alibus  5-15-cephalis  folia  paullo  superantibus ;  pedunculis  et 
pediculis  (6-18  mm.  longis)  dense  sordide  pilosis  +  glandulosis ; 
disco  frugifero  6'5-7'5  mm.  alto  9-11  mm.  dimetente  ;  involucri 
2-3-seriati  6  mm.  alti  squamis  subyequalibus  oblongis  vel  oblongo- 
lanceolatis  obtusis  sordide  pubescentibus  ;  radiis  fertilibus  flavis  (?) 
ca.  10  ovalibus  bidentatis  dorso  pubescentibus  3-4  mm.  longis 
1-3-2-1  mm.  latis ;  corollis  disci  tiavis  et  infra  et  in  venis  et 
dentibus  strigillosis  4  mm.  longis  (tubulo  1  mm.),  fauce  vix  am- 
pliata ;  paleis  acuminatis  sursum  sparse  pubescentibus  5-5-6  mm. 
longis ;  acheniis  radii  triangularibus  non  alatis  pubescentibus 
1-aristatis ;  disci  griseis  compressis  oblongo-ovatis  tuberculato- 
strigillosis  e  apice  paene  ad  basin  anguste  alatis  (alls  ca.  0'3  mm. 
latis  albidis  ciliolatis)  in  faciebus  uninerviis  4  mm.  longis  1'6  mm. 
latis,  interdum  non  alatis ;  aristis  rectis  minute  strigillosis 
aequalibus  vel  inaequalibus  2-3  mm.  longis. — Columbia  :  1842-3, 
Linden  1335  (types  in  Brit.  Mus.  and  Kew  Herb.). — Not  very 
closely  related  to  any  described  species. 

Verbesina  arborescens  (Mill.)  n.  comb. — Silphium  arhor- 
escens  Mill.  Gardn.  Diet.  ed.  8  no.  4  (1768).  Verbesina  olivacea 
Klatt,  Leopoldina  xx.  93  (1884).  Otopapjnts  olivaceus  Klatt, 
Ann.  Naturh.  Hofmus.  Wien,  ix.  362  (1894).  For  further 
synonymy  see  Robinson  and  Greenman,  Proc.  i\m.  Acad,  xxxiv. 
557  (1899). 

The  type  specimens  of  Miller's  Silphium  arborescens  in  the 
British  Museum,  collected  in  Vera  Cruz  by  Houstoun  in  1731, 
prove  to  be  identical  with  Verbesina  olivacea  Klatt,  described 
from  material  in  the  Berlin  Herbarium  collected  by  Schiede 
(number  340)  at  Hacienda  de  la  Laguna,  Vera  Cruz.  Klatt's 
short  description  may  be  amphfied  by  tlie  following  drawn  from 
the  Houstoun  specimens. 

Frutescent,  erect,  "  10  or  12  ft.  high,  much  branched " 
(Houstoun  MSS.) ;  branches  dull  brown,  striatulate,  puberulent, 
bearing  6-10  heads  on  terminal  and  axillary  1-4  headed  peduncles; 
leaves  alternate,  subrhombic-ovate,  broadest  at  the  middle,  acu- 
minate at  both  ends,  serrate  from  apex  three-quarters  to  the  base 
with  about  twenty  pairs  of  mucronate  depressed  teeth,  strigillose 
above,  densely  lepidote  in  age  with  the  persistent  tuberculate 
bases  of  the  hairs,  below  rather  densely  pubescent  witii  short 
subappressed  grayish  hairs,  the  veins  (about  eleven  pairs)  almost 
tomentulose,  8-5-11-5  cm.  long,  3-3-4-3  cm.  wide,  gradually  nar- 
rowed into  unmargined  petioles  5-5-6-5  mm.  long ;  peduncles 
subtomentulose,  +  glabrate  in  age,  3-2-8-5  cm.  long  ;  involucre 
triseriato,  slightly  graduated,  6-7'5  mm.  long,  the  scales  oblong, 
obtuse,  greenish  and  striate,  ciliate  on  margin,  slightly  pubescent 
or  subglabrate  on  back;  disk  in  fruit  11-15  mm.  thick,  6-5-9  mm. 
high;  (rays  yellow,  oblong,  about  18,  5-6  mm.  long,  1-3  mm. 
wide  [Picrpus  "  =2179"];  (disk  flowers  numerous,  yellow,  with  a 
few  loose  hairs  below,  4  mm.  long  (the  slender  tube  1-1  mm.  long) ; 
pales  scarious,  thin,  pointed,  with  a  narrow  green  keel,  the  apex 
minutely  erose  and  puberulent,  8  mm.  long ;  disk-achenes  very 
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flat,  the  glabrous  black  body  one-nerved  on  the  sides,  4-4-5  mm. 
long,  1-5  mm.  wide,  the  whitish  chartaceous  wings  ciliolate,  very 
narrow  or  as  much  as  1  mm.  broad,  running  from  base  to  apex  of 
the  achene,  one  or  both  adnate  to  the  short  (0-7-2  mm.)  unequal 
or  obsolescent  awns  for  about  1  mm.  of  their  length,  in  the  manner 
of  Otopappus. — Vera  Cruz  :  1731,  Houstoun  (types  in  Brit.  Mus.) ; 
rocky  slopes,  Zacuapan,  September,  1908,  Furpus  "=2179" 
(Brit.  Mus.). 

MOEDECAI     CUBITT     COOKE. 
(1825-1914.) 

Mordecai  Cubitt  Cooke  was  born  at  Horning,  Norfolk,  on 
July  12th,  1825.  His  father,  Mordecai  Cooke,  had  been  a  middle- 
man in  the  bombazine  trade,  but  when  the  manufacture  of  this 
material  declined  he  started  a  shop  which,  being  the  only  one 
in  the  village,  dealt  in  everything  needed  by  a  rural  people. 
His  wife,  Mary  Cubitt,  was  the  daughter  of  the  village  school- 
master of  Neatishead.  Mordecai  is  a  family  name  dating  back  to 
the  seventeenth  century :  there  is  a  tradition  that  it  originated  some 
time  in  the  fifteenth  century,  when  the  Cooke  of  that  day  married 
a  Jewess,  who  gave  her  children  the  names  Mordecai  and  Eebecca. 
Cooke's  first  school  was  a  dame's  school,  which  he  attended 
until  he  was  nine  years  of  age ;  the  dame  was  assisted  by  a  niece 
who  was  an  excellent  penwoman,  and  it  was  to  her  tuition  that 
Cooke  owed  the  bold  flowing  hand  so  familiar  to  mycologists.  It 
was  from  his  mother  that  Cooke  had  his  introduction  to  botany,  for 
as  a  child  he  collected  flowers  with  her  in  the  Norfolk  lanes.  In 
1834  he  left  the  dame's  school  and  was  sent  to  Ilford  to  be  educated 
by  his  uncle,  the  Eev.  James  Cubitt,  a  nonconformist  minister 
who  afterwards  became  classical  tutor  at  Spurgeon's  College.  In  a 
presidential  address  to  the  Hackney  Microscopical  Society  in 
1887  Cooke  said  : — "  This  jubilee  year  of  Her  Majesty's  reign 
reminds  me  that  I  began  the  study  of  botany  before  that  reign 
commenced.  I  cannot  say  that  I  proceeded  very  far  in  the  study 
of  plants  during  the  reign  of  William  IV.,  but  I  was  in  the  habit 
of  going  periodically  into  the  lanes  and  fields  to  collect  flowers, 
and  on  my  return  home  did  my  best,  by  pulling  them  in  pieces, 
with  Macgillivray's  edition  of  Withering's  Botany  before  me,  as 
my  only  guide,  to  discover  their  names  and  places.  It  was  dry 
work  in  those  days,  and  all  the  methods  were  of  the  driest  and 
most  mechanical." 

In  1838  Cooke  returned  to  Norfolk  and  was  sent  along  with 
his  brother,  who  still  lives,  to  a  school  at  Neatishead  kept  by  one 
William  Moore.  His  education  here  was  peculiar.  In  addition 
to  pedagogy,  Moore  did  land  surveying;  Cooke  accompanied  him, 
and  worked  out  the  results  during  school  hours.  At  the  age  of 
fifteen  Cooke  was  apprenticed  to  a  wholesale  drapery  establish- 
ment at  Norwich.  The  draper  was  an  amateur  ornithologist,  and 
Cooke  began  to  take  an  interest  in  bird  life,  and  made  a  fine 
collection    of   water-colour    drawings    of    birds.       The   drapery 
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business  did  not  attract  liim  ;  but  at  tbis  time  be  learnt  to  play 
on  wind  instruments,  on  most  of  wbicb  be  became  more  or  less 
proficient.  At  the  age  of  twenty  Cooke  left  Norfolk  and  returned 
to  London  to  live  witb  a  second  uncle,  William  Cubitt,  a  keen 
Baptist  minister  and  a  manufacturer  of  velvet  and  coach  trim- 
mings ;  be  found  occupation  as  a  copying  clerk  in  a  solicitor's 
office,  but  in  1847  had  a  serious  illness  and  lost  his  situation. 


About  this  time  he  turned  his  attention  to  literature  :  we  find 
him  publishing,  at  Ahd.  each,  verses  with  such  titles  as  "The 
Struggle  for  Freedom/'  "  Flight  of  Thought,"  "Course  of  Love," 
&c.  He  later  became  an  usher  in  a  school  at  Birmingham,  and 
also  lectured  on  poets  and  poetry. 

About  tbis  time  came  Cooke's  introduction  to  fungi.  "  It 
was  my  good  fortune  to  be  introduced  to  an  East  Anglian  gentle- 
man wKo  resided  in  a  small  agricultural  village  not  ten  miles  from 
Norwich.  I  bad  been  invited  to  give  a  gossiping  lecture  to  the 
rustics  in  the  schoolroom,  and  was  asked  to  take  a  preliminary 
tea  with  the  squire.  It  soon  became  manifest  that  the  bobby  of 
my  host  was  'edible  fungi,'  a  subject  of  which  I  was  then 
profoundly   ignorant,    but    I     became    greatly  intercepted    in    the 
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discovery  that  there  were  other  fungi  beside  the  mushroom  which 
might  be  eaten,  and  I  had  the  pleasure  of  looking  over  his  port- 
folio of  coloured  drawings,  and  hearing  his  explanations  and 
encomiums.  This  was  my  first  inspiration  to  turn  my  attention 
to  'toadstools.'  I  had  never  seen  them  before,  or  at  least  with  an 
appreciative  eye,  and  the  subject  came  upon  me  as  a  revelation. 
At  first  I,  as  so  many  others  have  done,  restricted  my  interest 
to  their  edible  qualities,  and  had  no  ambition  beyond  being  able 
to  recognize,  collect,  and  devour  some  half-dozen  different  kinds 
of  '  toadstools,'  which,  in  all  my  surroundings,  I  had  been 
taught  to  regard  as  '  rank  pi'sen.'  Since  that  eventful  evening 
I  have  never  abandoned  the  pursuit,  and  it  has  been  my  solace" 
{Grevillea,  xix.  (1891),  p.  68). 

In  ISiQ  we  find  Cooke  editing  a  Monthly  Bepository  of  General 
Literature ;  he  wrote  the  whole  of  this  short-lived  periodical 
under  various  names  or  permutations  and  combinations  of  his 
initials.  At  the  end  of  this  year  he  made  himself  acquainted  with 
the  Pestalozzian  system  of  educating  infants,  and  successfully 
replied  to  an  advertisement  for  a  master  to  open  the  new  Trinity 
School  at  Lambeth,  under  the  old  National  School  system.  Here 
he  remained  ten  years,  applying  himself  with  his  customary 
vigour  to  his  occupation.  In  addition  to  his  ordinary  teaching  he 
held  evening  classes  on  numerous  subjects,  and  wrote  for  some  of 
the  educational  journals.  He  began  a  museum  of  economic 
products  and  gave  lessons  on  economic  botany,  led  thereto  princi- 
pally by  the  writings  of  Peter  Lund  Simmonds  (1844-97).  One 
branch  of  this  study  related  to  Indian  food  products,  of  which  he 
acquired  a  fairly  good  knowledge.  He  used  to  visit  brokers  in 
Mark  Lane  and  Mincing  Lane  for  the  purpose  of  obtaining 
samples  of  any  new  or  interesting  products  which  came  into  the 
market,  and  entered  as  a  student  in  the  Science  and  Art  Depart- 
ment at  South  Kensington,  where  he  studied  structural  and 
systematic  botany  and  drawing.  Subsequently  he  conducted 
botanical  classes  under  the  Science  and  Art  Department,  of  which 
he  was  the  first  certificated  teacher. 

In  1860  another  clergyman  was  appointed  to  Trinity  Church 
who  considered  Cooke's  evening  lectures  unnecessary  and  his 
botanical  activities  waste  of  time ;  Cooke  thereupon  resigned  his 
post,  and  sold  his  museum  for  £100.  In  this  year  he  published 
his  first  volume,  The  Seven  Sisters  of  Sleep,  a  popular  history  of 
the  principal  narcotics  of  the  world ;  in  this  he  is  described  as 
"  Director  of  the  Metropolitan  Scholastic  Museum."  About  this 
time  he  was  connected  with  Twining's  Economic  Museum  at 
Twickenham  and  gave  botanical  lectures  to  the  gardeners  and  others 
employed  by  Baroness  Burdett-Coutts  at  Holly  Lodge,  Highgate. 

In  1861  Cooke,  on  Simmonds's  recommendation,  was  engaged 
to  compile  the  catalogue  of  the  Indian  exhibits  at  the  great  exhibi- 
tion of  1862.  Here  he  got  to  know  Dr.  Forbes  Watson,  chief  of 
the  Indian  Museum,  where,  after  completing  a  similar  work  for 
the  Commissioners,  he  arranged  and  stored  the  raw  products. 
He  remained  there  until  the  Museum  was  abolished  in  1880. 
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When  conducting  his  botanical  classes  in  the  late  fifties, 
Cooke  sometimes  took  his  pupils  for  country  rambles  in  order  to 
give  them  practical  demonstrations  on  wild  flowers,  and  some  of 
his  former  pupils  subsequently  constituted  themselves  into  a  small 
society.  This,  the  Society  of  Amateur  Botanists,  founded  in 
1862,  was  "  established  for  mutual  assistance  in  the  study  of 
British  plants,  by  organised  excursions  into  the  country,  the 
interchange  of  specimens,  the  communication  of  papers,  and  the 
establishment  of  a  library,  herbarium  and  museum";  of  it  Cooke 
was  the  first  and  only  President.  Excursions  were  held  during  the 
summer  on  alternate  Saturday  afternoons,  and  fortnightly  meet- 
ings on  Wednesday  evenings.  According  to  Mr.  W.  G.  Smith,'' 
Cooke  at  that  time  had  noticed  the  fungi  but  little ;  he  collected 
and  studied  the  microfungi  and  was  very  keen  on  all  animate 
subjects :  he  captured  toads,  frogs,  newts  and  snakes.  He  was 
an  inveterate  smoker,  and  when  he  was  not  pulling  at  his  pipe 
he  was  singing.  The  Society  at  one  time  numbered  about 
fifty  members,  and  its  meetings  and  excursions  were  well  attended. 
Some  of  the  papers  read  at  the  meetings  were  published  in  this 
Journal  or  in  the  Botanist's  Chronicle.  W.  W.  Newbould,  then 
an  active  force  in  promoting  the  study  of  British  botany,  was  one 
of  the  members,  among  whom  were  some  whose  names  have 
become  familiar  in  the  botanical  world — W.  T.  T.  Dyer, 
W.  G.  Smith,  H.  Trimen  and  the  Editor  of  this  Journal — and 
others  less  well-known,  among  them  A.  B.  Cole,  James  Collins, 
Harland  Coultas,  A.  Grugeon,  Eobert  Hardwicke,  James  Irvine, 
T.  Ketteringham,  and  W.  W.  Reeves :  Berthold  Seemann  and 
Boswell  Syme  were  occasional  visitors.  The  meetings  were  first 
held  at  a  club  in  the  Euston  Road,  but  afterwards  in  a  room  over 
Hardwicke's  shop,  192  Piccadilly. 

Hardwicke  was,  at  this  time,  a  successful  publisher  of  Natural 
History  books,  e.g.  the  third  edition  of  English  Botany  and  the 
Popular  Science  Bevietv.  Cooke  suggested  to  Hardwicke  that 
there  was  a  good  opening  for  a  cheap  monthly  magazine  devoted 
to  natural  history  and  microscopy  ot!'ering  facilities  for  ex- 
changes and  copious  notes  and  queries :  this  idea  took  shape  in 
Harchvicke's  Science  GossijJ  under  Cooke's  editorship,  the  first 
number  of  which  appeared  January  1st,  1865.  It  at  once  became 
a  success,  and  for  a  long  time  was  the  only  cheap  journal  of 
Natural  History.  In  May  it  contained  a  letter  suggesting  the 
formation  of  an  association  amongst  amateur  niicroscopists  which 
would  be  of  greater  service  to  them  than  the  older  and  more 
pretentious  Royal  Microscopical  Society.  The  suggestion  fell  on 
fertile  ground,  and  mainly  through  the  efforts  of  Cooke,  the 
Quekett  Microscopical  Club  was  formed.  Cooke  was  one  of  the 
two  vice-presidents,  and  to  the  first  number  of  the  club  journal 
contributed  a  paper  "On  Universal  Microscopic  Admeasurement," 
in  which  he  suggested  the  universal  adoption  of  the  Frencli  metric 
system  for  microscopic  measurement,   a  suggestion   which   was 

•  Gard.  Chron.  1911.  ii.  356. 
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soon  taken  up  by  microscopists.  Many  of  the  "  Amateur  Botanists  " 
joined  the  Quekett  Club,  and  the  older  society  dwindled  and 
finally  ceased  to  exist. 

During  this  period  Cooke  was  also  energetic  in  other  direc- 
tions. While  working"  for  his  Science  and  Art  examinations  he  had 
realised  the  need  for  some  simple  text-book  on  botany  for  students, 
and  this  led  him  to  write  his  Manual  of  Structural  Botany,  vfhich 
was  published  in  1861  and  was  a  great  success.  The  book  went 
through  numerous  editions,  but  Cooke  had  sold  the  copyright  for 
£5.  In  the  following  year  he  published  a  Manual  of  Botanic  Terms 
and  his  Plain  and  Easy  Account  of  British  Fungi,  illustrated  by 
twenty  coloured  plates,  in  which  are  described  several  of  the 
larger  fungi  and  methods  of  cooking  the  edible  ones.  The  plates 
were  lithographed  by  Cooke's  youngest  brother,  E.  Cooke,  who 
was  apprenticed  to  a  lithographer  and  afterwards  became  an  art 
master.  This  was  the  first  book  that  treated  fungi  in  a  popular 
manner. 

Cooke  now  began  to  aspire  to  a  real  knowledge  of  fungi.  He 
entered  into  correspondence  with  the  two  most  eminent  British 
mycologists  of  that  date,  M.  J.  Berkeley  and  C.  E.  Broome,  and 
obtained  their  help  in  many  ways.  His  energy  soon  bore  fruit, 
and  in  the  first  volume  of  this  Journal  (1863)  he  published  a 
paper  on  "  Eare  or  New  Hymenomycetal  Fungi,"  with  a  coloured 
plate  :  three  papers  on  microfungi  appeared  in  1864  and  others 
followed  in  succeeding  volumes  up  to  and  including  1870.  In 
1863  appeared  his  Index  Fungormn  Britannicorum,  a  complete  list 
of  fungi  found  in  the  British  Isles  to  that  date,  arranged  so  as  to  be 
applicable  either  as  a  check-list  or  for  herbarium  labels :  several 
papers  on  microscopic  fungi  were  written  for  the  Pojmlar  Science 
Bevieto  during  1868-4,  and  these  were  revised  and  expanded  to  form 
the  well-known  volume  entitled  Bitst,  Smut,  Mildeio  and  Mould : 
this  introduction  to  the  study  of  microscopic  fungi,  which  was 
illustrated  by  J.  E.  Sowerby,  is  still  used,  and  is  probably  the 
best  of  Cooke's  popular  books.  Another  useful  work  was  his 
Easy  Guide  to  the  Hepaticce,  reprinted  from  the  first  volume 
of  Science  Gossip,  with  which  it  had  been  issued  :  in  1867  he 
published  his  not  very  satisfactory  Fern  Book  for  Everybody . 
In  1871  his  Handbook  of  British  Fungi  was  published  in  two 
volumes. 

Cooke  had  been  publishing  Fungi  Britannici  Exsiccati  since 
1865,  and  continued  to  do  so  until  1879 ;  meanwhile  he  had 
arranged  the  fungi  in  the  British  Museum  and  at  the  Edinburgh 
Gardens.  The  Handbook  was  an  immediate  success.  The  pros- 
pectus had  asked  for  subscribers  at  half-a-guinea,  but  the  work 
extended  from  the  six  hundred  pages  promised  to  more  than  nine 
hundred,  and  from  two  hundred  figures  to  upwards  of  four  hundred. 
The  Handbook  raised  the  number  of  British  fungi  to  2810 — a 
great  advance  on  the  estimate  in  Berkeley's  Outlines  of  British 
Fungology,  published  in  1860.  The  book  is  on  traditional  lines,  and 
is  the  last  complete  English  fungus  flora  :  in  the  preface  the  author 
says :  "  Pursuing  the  study  of  fungi  as  a  recreation  in  the  intervals 
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of  the  daily  business  of  life,  it  was  no  easy  task  to  prepare  and 
arrange  the  descriptions  of  nearly  three  thousand  plants,  compare 
specimens  and  figures,  and  measure  their  spores."  The  publication 
of  the  Handbook  had  another  effect.  Hardwicke,  who  had  published 
much  of  Cooke's  work,  resented  the  omission  to  offer  him  this, 
and  Cooke  retired  from  the  editorship  of  Science  Gossip,  and  im- 
mediately began  the  cryptogamic  periodical  GrevilLea,  which  he 
conducted  for  twenty  years  (1872-1892).  This  was  at  first  issued 
monthly,  but  after  two  volumes,  by  which  time  it  had  obtained  a 
wide  circulation  at  home  and  abroad,  it  became  a  quarterly. 
Cooke  wrote  most  of  it,  though  he  had  contributions  from  the 
majority  of  the  leading  cryptogamists. 

In  1875  Cooke  published  in  the  International  Science  Series, 
Fungi :  their  Nature,  Influence,  and  Uses.  This  work,  which 
clearly  shows  his  all-round  and  detailed  knowledge,  was  afterwards 
translated  into  French ;  it  was  almost  his  only  book  to  prove  a  com- 
mercial success,  something  like  £-300  coming  to  him  in  royalties. 
Early  in  this  year  he  wrote  to  Berkeley :  "  It  seems  an  endless 
task  to  reconcile  the  species  published  by  difl'erent  authorities — 
hence  I  think  it  would  be  a  good  piece  of  w'ork  if  I  could  publish 
coloured  figures  of  all  the  species  possible  of  Peziza,  clearing  up 
as  much  as  I  can,  and  giving  authorities  for  all  the  specimens 
figured."  This  work  he  began  to  publish  in  the  same  year  under 
the  title  Mycographia,  or  "  Figures  of  Fungi  from  all  Parts  of  the 
World."  It  went  on  until  1879,  during  which  time  only  the  fleshy 
Discomycetes  had  been  attempted;  four  hundred  and  six  coloured 
figures  and  descriptions  were  published.  Many  figures  had  been 
prepared,  but  the  lack  of  subscribers  caused  the  cessation  of  the 
publication.  In  this  year  Eostatinski  published  in  Polish  a 
monograph  on  the  Mycetozoa.  Cooke  procured  a  Polish  dic- 
tionary, made  out  those  parts  which  he  considered  relevant  to 
this  country,  and  published  it  in  1877  as  The  Mijxoynijcetcs  of 
Great  Britain.  The  following  year  appeared  Clavis  Hijinenomy- 
cetum,  written  in  collaboration  with  the  French  mycologist, 
L.  Qu61et,  in  which  was  given  a  synopsis  in  Latin  of  all  known 
European  Hymenomycetes. 

During  this  period  Cooke  was  engaged  at  the  India  Museum : 
here  he  prepared  lists  and  catalogues  as  well  as  papers  on  subjects 
connected  with  economic  botany  and  pliarmacy.  In  188U  the 
Museum  was  dissolved  and  the  entire  economico-botanical 
collections  were  handed  over  to  the  Eoyal  Gardens,  Kew,  the 
India  Office  undertaking  to  pay  all  the  expenses  of  removal,  to 
expend  a  sum  not  exceeding  £2000  in  an  extension  of  accommoda- 
tion at  Kew,  to  make  a  grant  of  £200  a  year  for  the  efficient 
maintenance  of  the  Indian  collections,  and  to  place  Cooke's 
services  at  the  disposal  of  the  establishment  three  days  a  week 
for  a  period  of  five  years.  Besides  being  at  iiand  to  give  information 
in  respect  to  the  Indian  collections,  Cooke  undertook  the  re-arrange- 
ment of  the  collection  of  Thallophytcsin  the  Herbarium,  as  well  as 
the  duty  of  reporting  upon  questions  connected  with  plant-diseases 
produced  by  fungoid  organisms  which  were  subniittetl  to  Kew. 


64  THE    JOURNAL  OP  BOTANY 

In  1881  Cooke  had  a  serious  attack  of  paralysis,  which  stopped 
his  work  for  six  months ;  in  that  year  was  pubhshed  a  popular 
resume  of  Darwin's  writings  for  the  S.P.C.K.  under  the  title 
Freaks  and  Marvels  of  Plant-Life.  In  the  same  year  also  appeared 
the  first  part  of  the  work  with  which  Cooke's  name  will  always  be 
associated,  the  Illustrations  of  British  Fungi.  He  had  long 
cherished  the  idea  of  publishing  such  a  work,  and  to  this  end  had 
collected  drawings  of  the  rarer  species  from  all  the  leading 
British  mycologists.  This  is  the  largest  and  most  complete  book 
of  its  kind  ever  produced,  containing  1200  coloured  plates : 
it  appeared  in  seventy-six  parts,  and  occupied  ten  years  in  publica- 
tion. He  was  prepared  to  continue  the  work  by  including  the 
whole  of  the  Basidiomycetes,  but  sufficient  subscribers  to  secure 
him  against  pecuniary  loss  were  not  forthcoming. 

During  these  years,  although  having  much  else  to  do,  Cooke, 
in  addition  to  writing  popular  books  on  Natural  History, 
turned  his  attention  to  freshwater  algae,  but  his  three  publications, 
British  Freshicater  Alcjce  (1882-4),  British  Desmids  (1887),  and 
Introduction  to  Freshivater  Alga  (1890),  were  far  from  satis- 
factory. An  excellent  account  of  British  Edible  Fiingi  appeared 
in  1891  as  well  as  his  large  Handbook  of  Australian  Fungi.  In 
1892  he  published  a  popular  volume  giving  an  excellent  account 
of  entomogenous  fungi — Vegetable  Wasps  and  Plant  Worms.  At 
the  end  of  the  year  Cooke  retired  from  Kew,  having  reached  the 
age  limit,  and  also  from  the  editorship  of  Grevillea,  although  he 
continued  to  contribute  to  its  pages  for  the  two  years  during 
which  it  continued  to  appear  with  Mr.  G.  Massee  as  editor. 

Cocke  continued  to  write  articles  in  various  periodicals  until 
1908.  His  remaining  volumes  are : — Handbook  of  British 
Hepaticcz  (1895),  which  did  not  add  to  his  reputation  ;  Introduc- 
tion to  the  Study  of  Fungi  (1895),  a  book  on  similar  lines  to  his 
volume  of  1872  ;  and  Fungoid  Pests  of  Cultivated  Plants  (1906), 
an  excellent  account  of  plant  diseases,  which  had  appeared  as  a 
series  of  papers  in  the  Journal  of  the  Royal  Horticultural  Society. 
His  last  work  on  fungi  was  a  Catalogiie  and  Field-book  of  British 
Basidiomycetes  (1910) :  this  was  a  list  of  species  published  as  a 
protest  against  the  present  method  of  writing  the  names  of 
authorities  for  species.  Though  advertised  as  being  "in  a 
convenient  pocket  size  and  form,"  its  inconvenient  size  and  shape 
effectually  prevented  its  use  in  the  field.  He  left  a  manuscript 
dealing  with  edible  and  poisonous  British  fungi,  illustrated 
principally  from  his  Illustrations.  During  this  period  Cooke, 
as  "  Uncle  Matt,"  wrote  books  on  wild  flowers  for  the  young. 

No  account  of  Cooke's  career  can  be  considered  complete 
without  some  reference  to  his  activities  in  the  field.  For  a 
number  of  years  he  acted  as  leader  at  fungus  "  forays  "  all  over 
the  country.  The  forays  originated  with  the  Woolhope  Club  in 
1867.  The  scope  of  the  Woolhope  foray,  which  at  first  was  only  that 
of  collecting  fungi  suitable  for  the  dinner,  was  speedily  extended 
until  it  included  all  fungi.  The  forays  continued  until  1892. 
Cooke    appears    to    have    paid    his    first   visit   in    1871.      His 
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geniality  and  wit,  as  well  as  his  special  liking  for  edible  fungi, 
soon  made  him  one  of  the  leading  members.  He  usually 
read  a  paper  at  the  meeting ;  often  this  was  a  humorous 
contribution,  and  sometimes  he  indulged  in  his  old  habit  of  verse- 
making. 

In  the  later  years  of  his  life  Cooke  had  serious  trouble  with 
his  eyes.  He  had  suffered  more  or  less  from  dyspepsia  all  his 
life,  and  his  fondness  for  patent  medicines  probably  made  matters 
worse.  Strange  as  it  may  seem,  he  was  not  fond  of  the  open  air, 
to  which  he  much  preferred  a  pipe  and  a  book,  or  a  theatre.  In 
appearance  he  was  rather  slender,  with  a  keen,  alert  look,  red  hair 
and  beard,  and  not  over  careful  of  his  personal  appearance. 
Probably  having  forgotten  his  "  Struggle  for  Freedom"  he  w^as  as 
conservative  in  politics  as  he  was  in  science :  in  the  one  he  was  a 
prominent  member  of  the  Primrose  League,  and  in  the  other  he 
was  content  to  follow  the  Friesian  tradition  as  expounded  by 
Berkeley,  and  opposed  with  all  the  strength  of  a  vigorous  pen  the 
doctrines  of  lichen  symbiosis  and  heteroecism.  "  As  for  my 
friends,  they  may  rest  assured  that  when  I  have  shuffled  ott'  this 
mortal  coil  they  will  be  able  to  say,  with  confidence,  that 
amidst  all  my  follies  and  crimes,  I  was  never  the  advocate  of  the 
theories  of  Table-turning,  Tichborne  or  Schwendeuer  "  !  Unable 
to  read,  he  was  still  of  clear  mind,  and  liked  nothing  better  than 
that  his  daughter  should  read  to  him  popular  articles  on  science 
when  written  by  authoritative  pens.  He  was  particularly 
interested  in  those  of  Sir  Eay  Lankester,  whom  he  remembered  as 
a  boy  in  a  short  Eton  jacket,  frequenting  Hardwicke's  shop  in 
company  with  his  father. 

A  year  or  two  before  his  death  Cooke  underwent  an  experience 
in  whicli  he  had  been  anticipated  by  Charles  Darwin  and  "  Mark 
Twain."  An  interview  which  he  gave  the  Morning  Post  on  his 
eighty-seventh  birthday  led  to  the  report  of  his  death,  which 
received  currency  in  a  note  in  this  Journal.  This  was  followed  by 
a  notice  in  the  Kew  Bulletin  (1912,  p.  3C9)  the  writer  of  which, 
Mr.  George  Massee,  spoke  cordially  of  the  help  which  Cooke  had 
always  given  him,  and  added  a  touch  of  vraiseniblance  to  the 
statement  by  saying  that  "he  peacefully  passed  away  at  his 
residence."  Echoing  "  Mark  Twain,"  Cooke  said  that  the  report 
was  "  much  exaggerated." 

But  his  strength  began  to  fail  now  at  an  increased  rate.  In 
January,  1914,  he  left  London  and  went  to  live  with  a  married 
daughter  at  East  Southsea.  At  first  he  was  much  better  for  the 
change,  but  after  a  short  time  heart  attacks  set  in,  to  one  of 
which  he  succumbed  on  November  12th ;  he  was  buried  at 
Finchley  on  November  17th. 

In  all,  Cooke  wrote  about  three  hundred  and  fifty  papers  and 
books  in  connection  with  mycology.  His  herbarium  of  40,000 
specimens  was  purchased  by  Kew,  where  is  also  his  collection  of 
6000  drawings,  many  unpublished. 

Cooke  received  many  honours.  Having  done  much  for 
American  mycology,  he  received  the  honorary  degrees  of  M.A. 
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(St.  Lawrence,  1870;  Yale,  1873),  and  LL.D.  (New  York,  1874), 
and  was  honorary  member  of  many  American  societies.  In  this 
country  he  was  elected  Associate  of  the  Linnean  Society  in  1877, 
and  received  the  Linnean  Gold  Medal  in  1903.  He  was  made 
V.M.H.  in  1902,  and  was  an  honorary  member  of  most  of  the 
British  Natural  History  Societies.  Saccardo  dedicated  the  genus 
Cookella  to  him,  and  upwards  of  thirty  species  of  fungi  have  been 
named  after  him  by  various  botanists. 

I  am  indebted  to  Miss  Leila  A.  Cooke  for  much  help  in 
drawing  up  this  notice.  The  accompanying  portrait  I  owe  to  the 
courtesy  of  the  Gardeners'  Chronicle. 

J.  Ramsbottom. 


BIBLIOGRAPHICAL    NOTES. 
LIX. — A  Bibliographical  Puzzle. 

While  engaged  in  collating  the  first  and  second  editions  of 
Lee's  Introduction  to  Botany  for  a  correspondent,  I  have  come 
upon  something  which  I  am  not  able  to  explain.  The  second 
edition  differs  from  the  first,  mainly  in  its  having  a  glossary,  and 
it  is  this  glossary  which  puzzles  me. 

The  first  edition  was  published  in  1760,  and  was  followed  in 
1765  by  the  second.  The  title  pages  are  practically  the  same, 
except  we  have,  after  "  the  second  edition,"  this  phrase  "  to 
which  is  added  A  Glossary."  The  body  of  the  work  runs  from 
page  1  to  332,  the  last  four  pages  constituting  signature  Z. 
Next  follow  twelve  plates,  with  as  many  corresponding  leaves  of 
explanation,  without  pagination.  After  plate  12  we  come  to  "  A 
Glossary;  explaining  the  technical  terms  in  Botany  :  in  alphabetical 
order."  Here  comes  the  curious  point ;  the  signature,  instead  of 
being  as  we  should  suspect,  2  A,  A  A,  or  A  a,  is  actually  G  g,  and 
the  first  page  is  actually  449.  How  came  this  gap  ?  If  we  allow 
the  utmost  of  24  pages  for  the  leaves  facing  the  plates,  the  first 
page  of  the  Glossary  should  be  357  (333  +  24  =  357),  but  is  in 
fact  92  pages  ahead,  without  a  hint  of  any  peculiarity. 

I  have  failed  up  to  now^  to  find  an  Enghsh  book  from  which 
this  Glossary  could  have  been  taken  bodily.  Between  the  issue  of 
the  first  edition  of  Linnaeus's  Species  Plantarum  in  1753,  and  the 
publication  of  this  Glossary,  we  have  only  a  dozen  years,  and  so 
far  I  cannot  assign  this  as  belonging  to  any  work  by  T.  Martyn, 
J.  Hill,  Stillingfleet  or  Wilson,  assuming,  as  the  signature  and 
pagination  lead  us  to  suppose,  that  this  part  of  Lee's  book  was 
printed  from  the  formes  belonging  to  some  other  book. 

The  last  two  paragraphs  of  the  preface  may  throw  a  little 
light  upon  the  matter  : — 

"  The  Glossary,  which  is  an  Addition  to  this  Work,  contains 
many  new  Terms  of  Art,  not  in  the  former  Edition,  collected  from 
the  Works  of  Dr.  Liymceus,  that  have  been  published  since  the 
Introduction  to  Botany  made  its  first  Appearance.  Notwith- 
standing the  greatest  Part  of   these  Terms  are  explained  in  the 
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Body  of  the  Work,  yet  there  remained  some  Difficulty  to  the 
Learner,  who  could  not  so  readily  find  the  Explanation  of  a  Word 
where  they  are  drawn  up,  in  a  scientific  Order,  as  by  an  alpha- 
betical List.  The  whole  Work  is  corrected  and  enlarged  by  an 
Addition  of  all  the  new  Genera,  collected  from  the  last  Edition  of 
the  Genera  Plantarum. 

"  To  the  Memory  of  a  late  ingenious  and  worthy  Gentleman, 
the  Author  with  Gratitude  acknowledges  the  great  Obligations  he 
owed  him,  in  putting  the  Materials  of  the  first  Plan  of  this  Work 
into  a  proper  Form  ;  and  would  willingly  have  informed  the 
Public  to  whom  he  was  obliged,  had  he  not  been  prohibited, 
while  that  Gentleman  was  living,  from  mentioning  his  Name  ; 
and  as  it  is  uncertain  how  the  surviving  Eelations  of  that  worthy 
Gentleman  would  like  to  see  his  Name  mentioned  in  a  Work  of 
this  kind.  Prudence  bids  him  be  silent." 

Who  was  this  "  ingenious  and  worthy  Gentleman "  ?  Sir 
J.  E.  Smith  states  (Engl.  Fl.  i.  p.  xii.)  that  Lady  Ann  Monson 
helped  Lee ;  had  the  latter  another  helper  ?  Could  he  have 
intended  to  bring  out  an  introductory  volume  himself,  but 
suppressed  it  in  favour  of  Lee,  merely  contributing  the  glossary '? 

These  are  questions  which  I  cannot  answer ;  but  I  hope  some 
one  may  be  able  to  solve  these  problems. 

13.  Daydok  Jackson. 


LX. — Who  was  Dk.  Bonham  ? 

Parkinson's  Theatrum  Botanicum  (1640)  is  stated  on  its  title- 
page  to  contain  "  the  chiefe  notes  of  Dr.  Lobel,  Dr.  Bonham,  and 
others."  I  do  not  recall  any  specific  mention  of  Dr.  Bonham  in 
the  body  of  the  work ;  and,  though  this  title-page,  with  his  name, 
is  quoted  by  Pulteney,'''  and  referred  to  by  the  late  Prof.  J. 
Eeynolds  Green, f  they  give  no  information  as  to  Dr.  Bonham, 
nor  does  his  name  occur  in  Dr.  Munk's  Boll  of  the  Eoyal  College 
of  Physicians  nor  in  tlie  Biographical  Index  of  British  Botanists. 
On  the  other  hand,  Parkinson  makes  great — -and  to  some  extent 
acknowledged — use  of  the  work  of  Caspar  Bauhin.  As  Pulteney 
says, I  the  Pinax  is  practically  incorporated  in  the  Theatrum — a 
circumstance  which  probably  largely  led  to  Kay's  systematic 
citation  of  Parkinson's  book.  It  occurs  to  me,  therefore,  that  the 
"  Bonham  "  of  the  title-page  may  be  merely  a  misprint  for 
"  Bauhin,"  which  may  well  have  escaped  the  eye  of  the  author  of 
the  Theatrum,  who  was  seventy-three  years  of  age  in  the  year  in 
which  it  was  published. 

There  was  a  Dr.  Bonliam,  however,  whose  name  occurs  in 
Foster's  Alumni  Oxonienscs,  and  in  the  Dictionary  of  National 
Biography  (vol.  v.).  Thomas  Bonham,  it  appears,  was  educated 
at  St.  John's  College,  Cambridge;  graduated  as  B.A.  in  1584,. and 


•  Sketches  of  the  Progregu  of  Botany,  i.  144. 

t  History  of  Botany  in  the  United  Kingdom,  pp.  51,  60. 

}   Op.  cit.  p.  149. 
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was  incorporated  as  M.D.  at  Oxford  in  1611.  He  practised  in 
London,  apparently  as  a  barber-surgeon,  and  died  about  1629 — the 
year  of  the  publication  of  Parkinson's  Paradisus — leaving  all  his 
manuscripts  to  his  servant,  Edward  Poeton,  Licentiate  in 
Chirurgery.  Poeton  took  up  his  residence  at  Petworth,  whence, 
in  1630,  he  published  The  Chyrurgians  Closet  or  Antidotarie 
Chyrurgicall.  This  little  quarto  volume  consists  entirely  of 
medical  prescriptions  grouped  under  alphabetical  headings,  such 
as  "  Balms,  Cataplasms,  Synapisms,  Oyles,  Unguents,"  &c.,  with 
nothing  of  a  botanical  nature ;  nor  can  I  trace  these  recipes  in 
Parkinson's  book. 

This  inquiry  is,  however,  chiefly  incidental  to  another  and  a 
wider  question,  viz.  to  whom  is  the  learning  of  the  Theatrum  to  be 
credited '?  The  author,  as  Pulteney  says  (^.c),  "  has  extracted  largely 
from  Clusius's  '  Exotics,'  from  D'Acosta,  Monardes,  and  Garcias 
ah  Horto,"  i.e.  from  Clusius's  various  abridgements;  and,  though 
Pulteney  only  speaks  (p.  105)  of  some  of  Lobel's  papers  falling 
into  Parkinson's  hands,  and  being  incorporated  in  his  work,  we 
cannot  ignore  the  precise  statement  made  by  How  *  that  he  had 
seen  the  unpublished  "volumes"  of  the  work  that  had  occupied 
the  last  forty  years  of  Lobel's  life,  "compleat.  The  Title!  Epistle! 
and  Diploma  af&x'd  !  " 

It  seems  more  likely  that  the  extracts  from  Clusius  were  the 
work  of  one  who  had  lived  for  years  on  terms  of  intimacy  with 
him  in  Flanders,  rather  than  that  of  the  old  apothecary  of  Long 
Acre ;  whilst  Parkinson's  statement  t — "  he  prevented  by  death 
failing  to  performe  it  I  have,  by  purchasing  his  Works  with  my 
Money  here  supplied" — seems  only  comparable  to  Gerard's  effron- 
tery in  dismissing  Dr.  Priest's  translation  of  Dodoens  with  the 
disingenuous  remark  I  that  the  man  being  dead,  his  work  had 
perished  with  him. 

I  am  inclined  to  think  that  both  Gerard's  Herball  of  1597,  and 
Parkinson's  Theatrum  of  1610  owed  most  of  their  appearances  of 
learning  in  description  and  synonymy  to  one  and  the  same 
botanist,  viz.  Matthias  de  Lobel. 

G.    S.    BOULGER. 


SHORT    NOTES. 


Note  on  Hypericum  calycinum  L. — In  English  Botany, 
t.  2017  (May  1,  1809),  Smith  writes:  "We  add  to  our  Flora 
another  Hypericum  without  the  least  scruple."  This  was  H. 
calycinum  L.,  which  had  been  found  by  James  Drummond  in 
great  abundance  between  Cork  and  Bandon,  and  was  considered 
by  him  and  by  Smith  "  perfectly  wild."  The  plant  is,  of  course, 
abundantly  naturalized  in  many  localities  in  the  three  kingdoms; 
but  the  earliest  record  of  its  occurrence  will  be  found  in  a  letter 
from  Samuel  Brewer  to  Sloane,  written  at  Bradford,  January  10, 
1730,  and  preserved  in  Sloane  MSS.  4051,  f.  166,  as  follows:  "As 


*  Lobel,  Stirjnuni  lUustrationes  (1655),  pp.  164-5. 

t  Theatrum,  p.  1060.  J  Preface  to  the  Herball  (1597). 
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I  was  the  last  summer  chasing  of  butterflies,  seeing  a  fair  plant 
of  Androscevium  vulgare  Park.  1575  [//.  Androscemum  L.]  I  took 
a  specimen  of  it.  An  old  man  standing  by  told  me,  pointing,  if  I 
wanted  such  hearbs  as  that,  goe  up  into  the  wood  upon  that 
mountain  and  you  may  see  an  acer  [acre]  of  it  covered.  Say  you 
so,  quoth  I,  because  I  never  saw  above  a  plant  or  two  in  a  place : 
I  will  goe  up  and  see  y™.  When  I  came  up  I  never  was  more 
agreeably  surprised  by  finding  it  to  be  S''  George  Wheelers  Asey- 
rum  in  full  flower  and  a  glorious  golding  show  it  was.  There 
were  several  hundreds  of  y"  but  not  an  acer  covered.  There  are 
old  people  in  the  neighbourhood  y'  remember  it  to  be  there  this 
60  years  and  more  and  known  there  by  [the  name  of]  the  yellow 
Eose."  H.  calijcinum  is  stated  by  Alton  (Hort.  Kew.  iii.  103)  to 
have  been  introduced  in  1676  by  Sir  George  Wheler  (1650-1724), 
who  found  it  in  the  neighbourhood  of  Constantinople  and  de- 
scribed and  figured  it  in  his  account  of  his  journey  into  Greece 
(p.  205)  as  Androscemum  constantinopolitamim  flore  maximo.  The 
memory  of  the  "  old  people  "  of  Bradford  must  therefore  be  at 
fault,  as  of  course  often  happens  in  such  cases.  Eay  (Hist.  PI.  ii. 
1017)  cites  as  a  synonym  Ascyroides  cretica  major  Park.  (Theatr. 
574,  1618  (fig.),  1640),  but  this  identification  is  at  least  doubtful. 
Morison,  who  according  to  Eay  grew  the  plant  in  the  Oxford 
Garden  from  seeds  received  from  Wheeler,  figures  and  describes  it 
in  Hist.  PI.  Oxon.  ii.  472,  sect.  5,  tab.  35,  fig.  2 ;  but  his  descrip- 
tion, according  to  Smith  (/.  c),  is  "  a  miserable  mass  of  error." — 
James  Britten. 

Alchemilla. — Mr.  Druce  lias  called  my  attention  to  tiie  fact 
that  the  determinations  of  both  the  Nant  Francon  and  Linlithgow 
specimens  which  he  lent  me,  and  which  are  referred  to  in  Journ. 
Bot.  1914,  p.  288,  were  made  by  Dr.  Ostenfeld.— C.  E.  Salmon. 

A  Correction. —  In  Journ.  Bot.,  1914,  p.  129,  I  recortled 
Trifolium  ochroleucon  as  a  Middlesex  casual.  This  was  an  error  ; 
the  plants  in  question  have  since  been  identified  at  Kew  as 
Trifolium  albidum  Eetz. — J.  E.  Cooper. 


BE  VIEW. 

Trees  and  Shrubs  Hardy  in  the  British  Isles.     By  W.  J.  Bean, 
Assistant   Curator,   Eoyal   Botanic   Gardens,    Kew.      Two 
volumes.    8vo.    1440  pp.     With  over  250  lino  drawings  and 
64  half-tone  illustrations.     John  Murray.     Price  £'2  2s.  net. 
It  is  long  since  we  met  with  a  book  as  well  planned  and  as 
well  carried  out  as  this.     It  is  intended,  as  the  preface  states,  not 
for  the  botanist  but  for  "  amateurs,  country  gentlemen,  and  land- 
owners,   nurserymen,    park    superintendents,    and    professional 
gardeners."     It  is  neither  as  bulky  nor  as  costly  as  tlio  Arboretum 
et  Fruticetum  Britannicum,  by  the  publication  of  which   Loudon 
ruined  himself  seventy-seven  years  ago,  and  with  whicli  it  ven- 
tures to  invite  comparison  ;  but  though  it  has  not  the  voluminous 
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gossip  of  that  standard  work,  nor  the  same  mass  of  detail  as  to 
individual  trees,  it  is  fully  as  practical,  and,  from  its  date  of 
publication,  naturally  more  comprehensive. 

The  first  part  is  an  Introduction  in  twenty-seven  chapters, 
occupying  about  a  hundred  pages,  and  dealing  with  such  general 
questions  as  propagation,  hybridising,  transplanting,  pruning, 
selection  for  street-planting,  wet  or  dry  places  or  the  seaside, 
with  lists  of  varieties  valuable  for  habit,  foliage,  or  fruit.  It 
begins  with  an  historical  sketch  admirably  adapted  to  the  purpose 
of  the  work,  tracing  in  eleven  pages  the  introduction  of  woody 
plants  into  Britain  from  the  time  of  the  Komans  and  the  works 
of  Turner  to  Elwes  and  Henry's  book  and  the  collections  of 
E.  H.  Wilson  and  George  Forrest.  In  this  we  have  only  to 
object  to  the  retention  of  the  final  "  e  "  in  Gerarde,  the  date  1596 
instead  of  1597  for  his  Herbal,  and  the  statement  that  John 
Tradescant  "  appears  to  have  been  a  Dutchman."  Even  in  so 
brief  a  sketch  it  is,  perhaps,  hardly  wise  to  write  of  the  elder 
Alton  as  "  the  author  of  the  Hortus  Kewensis  "  without  qualifica- 
tion :  Mr.  Bean  would  have  done  well  to  consult  the  third  Sup- 
plement to  this  Journal  for  1912,  where  the  history  of  the  work 
is  given  at  length.  Many  of  Wilson's  plants  ai"e  as  yet  un- 
identified, but  the  author  has  included  descriptions  of  nearly  four 
hundred  new  Chinese  trees  and  shrubs  introduced  within  the  last 
fifteen  years,  mainly  by  him. 

The  rest  of  the  Introduction  seems  to  us,  so  far  as  we  are 
capable  of  forming  an  opinion,  as  practical  and  sensible  as  it  is 
concise.  We  are  glad  to  recognise  here  a  portrait  of  the  beautiful 
Jersey  Elm  (Ulnins  stricta  var.  Wheatleyi)  in  the  Terrace  Gar- 
dens, Richmond,  though  the  locality  of  the  specimen  is  not  stated. 
In  the  body  of  the  work,  too,  it  would  have  been  as  well  to 
specify  the  locality  of  the  fine  old  Ginkgo  at  Kew. 

The  descriptions  are  in  plain  English,  technical  terms  being 
used  as  little  as  possible  ;  but  a  brief  glossary  is  given  of  those 
whose  use  is  unavoidable.  Part  ii.  is  a  descriptive  list  of  genera, 
species,  and  varieties,  arranged  alphabetically.  This  arrangement 
has  many  inconveniences,  to  which  are  added  those  inseparable 
from  a  work  of  over  1400  pages  having  to  be  in  two  volumes.  It 
is  impossible  always  to  bear  in  mind  the  author's  conception  of 
generic  distinctness — which,  by  the  bye,  is  by  no  means  so  lumping 
as  those  of  Bentham  and  the  Hookers.  It  is  thus  somewhat 
tiresome  to  find  Fagus  and  Nothofagus  in  separate  volumes,  and, 
in  some  of  the  larger  genera,  to  find  allied  species  separated  by 
the  mere  accident  of  an  initial.  At  the  same  time,  when  the 
purpose  of  the  book  and  the  class  of  readers  for  whom  it  is 
intended  are  duly  considered,  we  must  admit  that  Mr.  Bean  is 
right  in  the  course  which  he  has  adopted. 

The  authority,  but  not  the  reference,  for  the  name  is  given, 
followed  by  any  one  familiar  synonym — more  would,  in  such  a 
work,  have  been  mere  pedantry — and  very  often  by  a  reference  to 
a  good  figure.  The  excellent,  concise,  and  original  descriptions 
are  succeeded  by  a  paragraph  giving  the  native  country,  date  of 
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introduction,  constitution,  and  garden  requirements  and  merits 
of  the  species.  It  is  noteworthy  that  hoth  here  and  in  the  in- 
clusion, or  exclusion,  of  plants,  "  hardy  "  is  taken  to  mean  "  hardy 
at  Kew." 

So  concise  is  the  whole  treatment  that  within  the  compass  of 
1072  pages  about  2800  species  (exclusive  of  varieties)  are  de- 
scribed. We  think  that  a  continuous  pagination  might  well  have 
been  adopted  for  the  two  volumes,  but  are  thankful  for  the  single 
full  index  under  one  alphabet.  Full  as  it  is,  however,  it  should 
have  been  fuller.  Mr.  Bean  has  not  been  consistent  in  his 
exclusion  of  "  names  which  appear  in  their  pi'oper  order,"  and 
we  think  he  would  have  been  well  advised — even  at  the  cost  of  a 
few  more  pages — to  have  included  all  these. 

No  space  is  wasted  in  descanting  on  the  uses  of  the  timber 
or  on  the  folklore  of  the  trees,  though  neither  topic  is  entirely 
neglected.  Though  the  work  is  intended  for  the  gardener  or  for 
the  owner  who  grows  for  ornament,  we  confess  to  a  little  sur- 
prise at  finding  that  it  is  the  genus  Rhododendron  that  occupies 
the  greatest  number  of  pages  of  any  single  genus  ;  but  here  again, 
on  consideration,  we  are  not  disposed  to  complain. 

As  to  the  illustrations  in  the  text  we  are  not  convinced.  In 
the  absence  of  anything  like  dissections  or  analyses,  they  are 
mere  suggestions  of  general  habit,  and  have  seldom  much  specific 
value.  The  whole-page  plates  are  often  admirable  plant-portraits, 
but  we  are  not  sure  whether  there  should  have  been  many  more 
of  the  smaller  figures  or  none  at  all. 

On  the  whole,  however,  as  will  be  gathered  from  the  small- 
ness  of  the  faults  we  have  indicated,  Mr.  Bean  is  to  be  con- 
gratulated on  a  very  excellent  piece  of  work. 

G.    S.    BOULGER. 


BOOK-NOTES,     NEWS,     dc. 

The  Erv.  E.  F.  Linton  issued  in  December  tlie  third  fascicle 
of  the  Supplement  to  the  Set  of  British  Willows.  It  contains 
specimens  of  Salix  pentandra,  S.  alba,  S.  alba  x  pentaudra  (two 
numbers),  S.fragilis,  S.  purpurea,  S.  aurita  x  cinerea,  S.  cinerca 
X  phylicifolia  (three  numbers),  and  S.  phylicifolia  (two  numbers). 
The  examples  of  S.  alba  x  pentandra  "  will  be  especially  welcome, 
since  this  has  been  an  elusive  hybrid  and  is  wanting  liitherto  in 
the  large  majority  of  British  herbaria;  it  is  possible  that  they 
originated  from  the  same  stock."  Of  the  thirty-five  copies 
prepared,  only  two  remain  on  hand.  Material  is  accumulating 
for  a  fourth  fascicle.  Mr.  Linton  will  welcome  oft'ers  of  coopera- 
tion, which  should  be  addressed  to  him  at  Edmondsham  Vicarage, 
Cranbourne. 

The  Sixth  Eeport  of  the  Committee  for  investigating  matters 
connected  with  the  Botany  of  Devonshire  is  published  in  vol.  xlvi 
of  the  Transactions  of  the  Devonshire  Association,  Numerous; 
records  of  phanerogams  for  each  of  the  districts  are  given,  and 
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there  is  a  list  of  Fungi  for  the  Honiton  District.     The  Report  is 
edited  by  Miss  C.  E.  Larter. 

The  second  volume  of  The  Standard  Gycloj)edia  of  Horti- 
culture (Macmillan  Co.,  New  York),  edited  by  Mr.  L.  H.  Bailey 
(containing  letters  C — E),  bears  out  the  favourable  opinion  already 
expressed  (Journ.  Bot.  1914,  252)  concerning  the  work.  In  the 
case  of  the  larger  genera,  e.  g.  Chrysanthemum,  the  account  given 
is  a  small  treatise  in  itself,  giving  as  it  does  most  of  the  informa- 
tion we  at  present  possess.  The  English  reader  will  find  much 
useful  advice  throughout  such  sections,  and  will  be  able  to  com- 
pare the  American  treatment  v/ith  that  of  this  country.  These 
often  differ — as  an  example  may  be  quoted  the  treatment  of 
the  Dahlia :  instead  of,  as  in  England,  propagating  from  stem 
growths  which  are  rooted  and  planted  out  in  May  or  June,  the 
growers  throughout  the  U.S.A.  use  part  of  the  root  or  tuber 
either  planted  whole  or  cut  like  a  potato.  The  largest  section  in 
the  volume  is  devoted  to  diseases  and  insects.  These  "  so-called 
enemies  of  plants  "  are  conveniently  placed  together;  the  section 
on  plant  diseases  is  by  Professor  H.  H.  Whetzel,  who  treats  the 
subject  in  a  general  manner  from  a  modern  standpoint.  Further 
subdivisions  consider  fungicides,  with  a  "  host  index  "  containing 
suggestions  as  to  the  treatment  of  the  diseased  plant.  A  section 
headed  "  color  in  flowers  "  takes  account  of  the  chemistry  and 
physics  and  the  question  of  colour  classification  and  colour  har- 
monies. The  illustrations  add  enormously  to  the  usefulness  and 
attractiveness  of  the  volume.  The  half-tone  photographs  are 
excellent,  and  the  coloured  plates  are  good  as  far  as  colour  repro- 
duction goes,  but  the  subjects  in  many  cases  might  certainly  be 
better  chosen. — J.  K.  E. 

A  MEETING  of  the  General  Organizing  Committee  for  tlie 
International  Botanical  Congress,  which  had  been  arranged  to  be 
held  in  London  next  May,  was  held  at  the  Linnean  Society's 
rooms  on  January  21st.  A  report  was  presented  of  the  work  of 
preparation  which  had  already  been  carried  out  by  the  Executive 
Committee,  and  the  members  were  asked  to  consider  the  present 
position.  It  was  decided  that  the  Congress  should  not  be  held 
in  1915,  and  that  the  present  Executive  Committee  should 
continue  to  act  as  long  as  necessary.  The  Committee  was 
strongly  of  opinion  that  the  Congress  in  London  should  not  be 
abandoned,  and  the  suggestion  was  made  that  it  might  take 
place  at  the  next  quinquennium  in  1920.  But  it  was  agreed  that 
nothing  definite  could  be  settled  at  the  present  time,  and  the 
Executive  Committee  was  authorized  to  convoke  a  meeting  of  the 
General  Committee  at  some  future  period  to  consider  the  date  at 
which  the  Congress  should  be  held.  It  was  also  decided  that  in  the 
meantime  the  General  Committee  be  called  together  once  a  year. 

The  Report  for  1913  of  the  Botanical  Exchange  Club  by  the 
editor  and  distributor,  Mr.  A.  B.  Jackson,  was  issued  in  October 
last.  A  copy  has  recently  reached  us,  from  which  we  hope  to  give 
some  extracts  later. 
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ALGOLOGICAL   NOTES.— XI V.-XVIL- 

By  G.  S.  West,  M.A.,  D.Sc,  F.L.S. 
XIV. — Some  Species  of  the  Volvocinejs. 

During  the  past  few  years  a  number  of  Volvocine  Algae  have 
come  under  my  notice  which  are  of  rather  more  than  usual 
interest,  some  being  apparently  undescribed  species,  and  others 
previously  unrecorded  for  the  British  Islands. 

1.  DuNALiELLA  SALINA  (Dunal)  Toodoresco,  "Organisation  et 
d^veloppement  du  Dunaliella,  nouveau  genre  de  Volvocacee- 
Polyblepharid6e,"  Beihefte  zum  Botan.  Centralbl.  xviii.  1905; 
Hcematococcus  salimis  Dunal  in  Ann.  d.  sci.  nat.  Botan.  2«  serie, 
ix.  1838 ;  Diselmis  Dimalii  Dujardin,  1841 ;  Chlamydomonas 
Dimalii  Cohn,  1865. 

Long.  cell.  18-23 /x;  lat.  max.  cell.  8-5-12 /i. 

Hab.     In  some  brackish  pools  on  the  south  coast  of  Cornwall. 

This  interesting  member  of  the  Polyblepharidaceae  has  not 
before  been  observed  from  the  British  Islands.  It  occurred  in 
some  little  quantity  in  several  small  marshy  pools  which  were 
subject  to  salt  spray  at  high  water,  and  were  therefore  brackish. 
Its  distribution  is  largely  Mediterranean,  occurring  in  salt- 
marshes  on  both  the  European  and  African  shores.  It  also  occurs 
in  the  salt-marshes  of  Koumania  and  the  south  of  Eussia,  and  at 
Temacin  in  the  Sahara.  It  is  a  very  distinctive  organism  and  is 
a  biciliated  type  of  the  Polyblepharidaceoe — a  family  in  which 
most  of  the  genera  possess  more  than  two  cilia.  The  detailed 
structure  of  this  organism  has  been  described  both  by  Teodoresco 
and  by  Hamburger.  The  absence  of  a  cell- wall  and  the  presence 
of  only  a  plasmatic  membrane,  which  permits  of  considerable 
change  of  shape  of  the  cell,  at  once  excludes  this  organism  from 
the  Chlamydomonadeae.  Pascher's  view  +  that  Dunaliella  is  a 
reduced  member  of  the  Chlamydomonadea3  is  not  supported  by 
the  fact  that  the  actual  reduced  saprophytic  forms  of  the  Chlamy- 
domonadeic  all  retain  their  cell-wall ;  moreover,  Dunaliella  seems 
to  be  on  the  direct  line  between  the  Polyblepharidaceie  and  the 
Volvocaceic. 

2.  Carteria  Oliveri,  sp.  nov.  CelluliB  vegetativaj  (  =  zoo- 
gonidia)  submagna),  oblongo-cylindricie,  polls  late  rotundatis ; 
membrana  cellularum  firma,  ad  polum  anteriorem  cum  verruca 
rotundato-conica  perforante  et  ciliis  longis  quattuor  ;  chromato- 
phora  singula,  permagna,  valde  granulata  et  cum  pyrenoide  magno 
singulo  submediano  vel  extremo  posteriori  versus;  stigma  con- 
spicua  in  parte  anterior!  cellulic.  Propagatio :  cellula  matricalis 
ad  duas  directiones  oblique  longitudinales  in  quattuor  dividit. 

Long.  cell.  22-32 /x;  lat.  13-18/i;  long,  ciliorum  lO-ll/i. 
(F.  1,  A-C).    - 

*  Continued  from  Journ.  Bot.  1912,  p.  331. 

t  A.  Pascher,  "  Zur  Kenntnis  zweier  Volvokalen,"  Hedwuiia,  hi.  19V2. 

Journal  of  Botany.— Vol.  53.        [March,  1915.]  c 
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Hah.  In  the  "  Glaiix  Lagoon,"  Blakeney  Point,  Norfolk  (coll. 
F.  W.  Oliver,  1913). 

This  species  occurred  in  considerable  quantity  in  a  collection 
made  by  Professor  F.  W.  Oliver  at  the  above-named  locality.  It 
scarcely  requires  comparison  with  other  species  of  the  genus 
because  its  characters  are  quite  distinctive.  The  cells  are  cylin- 
drical with  hemispherical  ends,  and  at  the  anterior  pole  there  is  a 
perforated,  bluntly  conical  wart  through  which  the  four  cilia  pass. 
The  cell-wall  is  firm,  and  at  the  anterior  end  of  the  cell  there  is  in 
active  specimens  a  clearly  evident  mucous  cap,  which  attains  a 
thickness  equal  to  the  height  of  the  perforated  wart.  The  chloro- 
plast  is  most  massive,  apparently  leaving  but  little  space  for  the 
lodgment  of  the  nucleus.  It  contains  a  large  globular  pyrenoid, 
situated  either  in  a  median  position  or  slightly  towards  the  pos- 
terior end  of  the  cell.  The  pigment-spot,  or  stigma,  is  very  con- 
spicuous, and  it  is  located  laterally  about  half-way  between  the 
pyrenoid  and  the  anterior  end  of  the  cell. 

Four  daughter-cells  arise  in  the  mother-cell  as  a  result  of  the 
formation  of  two  obliquely  longitudinal  division-planes.  The  wall 
of  the  mother-cell  becomes  distended,  and  in  some  cases  remains 
for  a  relatively  long  time  around  the  daughter-cells. 

C.  Oliveri  is  nearest  to  C.  obtusa  Dill,"  but  differs  in  the 
cylindrical  cells,  with  blunter  exti-emities,  in  the  position  of  the 
pyrenoid,  the  much  more  massive  chloroplast,  and  in  the  situation 
of  the  stigma  nearer  the  pyrenoid  than  the  anterior  end  of  the 
cell.  The  region  of  insertion  of  the  cilia  is  also  of  a  different 
character  from  that  in  C.  obtusa. 

3.  Chlamydomonas  reticulata  Goroschankin  in  Bull,  de  la 
Soc.  Imper.  d.  Naturalistes  de  Moscou,  1891,  p.  30,  t.  3,  f.  1-9. 
Chloromonas  reticulata  (Gorosch.)  Wille  in  Nyt  Magazin  for 
Naturvidenskab.  xli.  1903,  p.  150,  t.  4,  f.  27. 

Long.  cell.  34-38/x;  lat.  cell.  30-33 /x. 

Hab.     In  ponds,  Berkswell,  Warwickshire. 

This  species  occurred  sparingly  in  a  number  of  small  ponds  in 
the  neighbourhood  of  Berkswell  in  both  1913  and  1914.  The  cells 
are  rather  large  as  compared  with  most  species  of  this  genus,  and 
are  of  a  very  broadly  ellipsoidal  form.  At  the  anterior  end  is  a 
large  depressed  wart  through  which  the  bases  of  the  cilia  pass. 
The  chloroplast  is  parietal,  much  lobed  and  perforated.  Under 
the  place  of  insertion  of  the  cilia  it  recedes  from  the  cell-wall,  and 
there  is  a  small  basin-shaped  clear  space  in  which  two  contractile 
vacuoles  are  situated.  There  are  no  pyrenoids,  but  a  number  of 
small  grains  of  starch  can  be  detected  scattered  through  the  chlo- 
roplast. The  stigma  is  large  and  discoidal,  being  almost  median 
in  position.  The  species  does  not  appear  to  have  been  previously 
recorded  for  the  British  Islands. 

4.  Chlamydomonas  globulosa  Perty,  "  Zur  Kenntniss  kleinster 
Lebensformen,"  1852,  pp.  86,  214,  t.   12,  fig.  1a.     Chloromonas 

*  E.  0.  Dill,  "  Die  Gattung  Chlamydomonas  unci  ihre  niichsten  Ver- 
wandten,"  Jahrb.  f.  wiss.  Botanik,  xxviii.  Ib95,  p.  310,  t.  5,  f.  39-41. 
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glohulosa  (Perty)  Gobi  in  Scripta  botanica  Horti  T^niv.  Imper. 
Petropolitantc,  xv.  1899-1900,  t.  6,  f.  1,  2,  25-28. 

Long.  cell,  sine  integ.  mucos.  21-28 /y. ;  lat.  19-26/x;  long, 
ciliorum  34-38/7..     (Fig.  1,  D-F.) 

Hah.     In  ponds,  Eadswood,  Warwickshire  (October,  1914). 

This  species  has  up  to  the  present  been  very  imperfectly 
known.  Perty's  original  account  of  it  is  meagre  and  his  figure 
very  poor.  Wille,  in  his  "  Algologische  Notizen.  xi. ;  tJber  die 
Gattung  Chlamydomonas,"  ■■■  does  not  figure  it,  and  his  descrip- 
tion is  most  incomplete,  since  it  is  largely  based  upon  Perty's 
original  statement.  Gobi,  |  although  he  described  the  attack  of  a 
parasitic  fungus  on  this  member  of  the  ChlamydomonadeuB,  did 
not  add  anything  appreciable  to  our  knowledge  of  its  characters. 
Chodat's  I  account  of  it  appears  to  be  a  very  erroneous  one,  pos- 
sibly duo  to  confusion  with  other  species.  He  describes  the  large 
central  hollow  enclosed  by  the  chloroplast  as  a  "  pyrcnoid," 
whereas  no  pyrenoids  occur  in  any  of  the  cells. 


Fig.  1. — A-C,  Carteria  OJivcri.  A  and  B,  vegetative  cells.  C,  four 
daughter-cells  within  mother-cell-wall.  D-F,  Chlamiidomonas<jlohuhmi.  D  and  E, 
vegetative  cells.  F,  four  daughter-cells  surrounded  by  the  gelatinized  mother- 
cell-wall.    All  x  460. 

The  organism  occurred  in  quantity  in  ponds  greatly  swollen 
by  rain-water.  The  cell  is  not  globose,  but  really  very  broadly 
ellipsoid,  and  external  to  the  firm  cell-wall  is  a  mucous  coat 
2-3 /x  in  tliickness.  This  coat  is  of  even  thickness  all  round  the 
cell,  and  consists  of  two  very  distinct  layers.  It  is  clearly  visible 
in  all  living  specimens.  There  is  not  the  slightest  trace  of  an 
anterior  wart-like  protuborauco,  tlie  paired  cilia  passing  througli 
the  firm  cell-wall  and  remaining  quite  parallel  until  they  emerge 

*  N.  Wille  in  Nyt  Magazin  for  Naturvidenskab.  xli.  1903,  p.  150. 

t  C.  Gobi,  "  Ueber  einen  neuen  parasitischen  Pilz,  lihi:idiomi/cfs  ichneumon 
nov.  sp.  und  scinon  Niihrorpanisnuis,  Oiloromondu  ;)lobiilogti  (Porty),'"  Scripta 
botanica  Ilorti  Univ.  Impcr.  Potropol.  xv.  1S!»'.)-15>00. 

;  K.  Chodat,  Al(jtic:<  ]'trtcs  (h-  la  .S'Ki.s-.sr,  iy0"2,  p.  lU. 
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from  the  mucous  coat.  The  chloroplast  is  parietal  and  conforms 
to  the  shape  of  the  cell ;  it  is  globular-ellipsoid  and  hollow,  having 
at  the  anterior  end  a  very  small  excavation  immediately  under  the 
point  of  insertion  of  the  cilia.  The  inner  surface  of  the  chloro- 
plast adjacent  to  the  central  cavity — which  in  size  is  about  one- 
third  the  diameter  of  the  cell — is  bordered  by  numerous  small 
starch  grains,  but  there  are  no  pyrenoids  present.  The  stigma  is 
conspicuous  and  is  discoidal  with  an  elliptic  outline.  It  is  situ- 
ated in  the  anterior  half  of  the  cell,  about  one-fourth  to  one-third 
the  length  of  the  cell  from  the  anterior  end.  No  contractile 
vacuoles  were  observed. 

In  cultures  in  rain-water,  to  which  had  been  added  a  trace  of 
a  five  per  cent,  nutritive  solution,  a  Gloeocystis-like  state  was 
quickly  entered  into.  The  cells  divided  rapidly,  four  daughter- 
cells  arising  within  the  mother-cell  by  two  obHque  longitudinal 
division-planes.  In  this  state  of  the  Alga  the  mucous  coats  in- 
creased very  much  in  extent. 

5.  Chlamydomonas  variabilis  Dangeard  in  "  Le  Botaniste," 
6"  s6r.,  1899,  p.  147,  f.  17.     CJiloromonas  variabilis  (Dang.)  Wille. 

Forma  anglica.  Long.  cell.  10-15-5/x;  lat.  cell.  6-5-9 /a;  long, 
ciliorum  13-17  /x.     (Fig.  2,  A-E.) 

Hab.     Near  Studley,  Warwickshire. 


.1   i 


Fig.  2. — A-E,  Cldamydoinoiia^  variabilis  forma  anglica,  A-C,  normal 
vegetative  cells.  D  and  E,  tetrads  of  daughter-cells.  F-I,  Chlamydomotias 
(jracilis.  I  shows  the  formation  of  two  daughter  cells.  J-0,  Chlamydomonas 
elegans.  M-0  show  formation  of  daughter-cells.  All  x  460  except  C,  which 
is  X  920. 

This  organism  occurred  in  abundance  in  a  small  pond.  It  is 
smaller  than  that  originally  described  by  Dangeard,  and  it  also 
differs  in  a  few  other  particulars,  such  as  the  method  of  division 
of  the  mother-cell  during  the  formation  of  a  new  generation  of 
zoogonidia. 

The  cells  were  ellipsoid  or  obliquely  ellipsoid,  frequently  with 
rather  pointed  poles,  but  never  cylindrical.  The  anterior  pole  was 
invariably  slightly  protuberant,  and  in  the  vicinity  of  the  insertion 
of  the  cilia  quite  colourless.  There  was  also  a  colourless  area  at 
the  posterior  pole  larger  than  that  at  the  anterior  pole.     The 


ALGOLOGICAL    NOTES  77 

chloroplast  did  not  extend,  therefore,  to  either  pole,  but  was  very 
massive  and  occupied  most  of  the  rest  of  the  cell.  It  was  destitute 
of  a  pyrenoid,  but  contained  numerous  small  starch-grains.  The 
stigma  was  conspicuous,  and  either  median  in  position  or  situated 
just  behind  the  middle  of  the  cell. 

The  origin  of  the  zoogonidia  (daughter-cells)  did  not  entirely 
correspond  with  Dangeard's  description.  So  far  as  could  be 
judged  in  all  the  examples  examined,  four  daughter-cells  arose 
simultaneously  by  a  tetrad  division  of  the  protoplast  of  the 
mother-cell  {vide  fig.  2,  D  and  E).  There  was  no  preliminary 
transverse  division. 

6.  Chlamydomonas  elegans,  sp.  nov.  Cellulae  vegetativse 
(=  zoogonidia)  ellipsoideifi  vel  oblique  ellipsoide®,  polo  anteriori 
paullo  angustiori  quam  polo  posteriori ;  membrana  sine  verruca 
anteriori ;  chromatophora  singula,  parietali,  partem  medianam 
cellulai  limitata,  cum  pyrenoide  singulo  conspicuo ;  nucleo 
anteriori ;  stigma  carente ;  partitione  prima  cellulae  matricalis 
suboblique  longitudinal!. 

Long.  cell.  23-27  m;  lat.  13-15  u ;  long,  ciliorum  28-33 /x. 
(Fig.  2,  J-0.) 

Hah.     In  rain-water  pool,  Sutton  Park,  Warwickshire. 

This  species  occurred  in  great  abundance  in  a  small  pool  in 
May,  1913.  The  ovoid-ellipsoid  cells  were  in  most  cases  sUghtly 
oblique,  one  side  showing  a  greater  convexity  than  the  other.  The 
chloroplast  was  parietal,  and  occupied  only  the  median  part  of 
the  cell.  It  contained  a  rather  large  globular  pyrenoid,  and  was 
peculiarly  free  from  granules,  reminding  one  of  the  chloroplasts 
in  many  species  of  Ulothrix.  The  clear  colourless  space  behind 
the  cilia  was  particularly  deep,  extending  for  fully  one- third  the 
length  of  the  cell.  There  was  also  a  very  large  clear  space  at  the 
posterior  end  of  the  cell.  No  stigma  (or  pigment-spot)  was  pre- 
sent in  any  specimen  observed ;  neither  were  any  contractile 
vacuoles  observed,  although  they  may  possibly  have  been  present. 
The  first  division  of  the  mother-cell  is  obhquely  longitudinal  (tig.  2, 
M  and  N),and  sometimes  a  further  longitudinal  division  occurs,  so 
that  four  daughter-cells  are  formed  (fig.  2,  O). 

Ghl.  elegans  should  be  carefully  compared  with  Chi.  Kuteini- 
kotvii  Gorosch.,  from  which  it  ditl'ers  in  its  larger  size,  its  slightly 
oblique  cells,  the  anterior  position  of  the  nucleus,  the  entire 
absence  of  a  stigma,  and  in  the  longitudinal  division  of  the  mother- 
cells. 

7.  Chlamydomonas  gracilis,  sp.  nov.  Cellula;  vegetativiu 
(=  zoogonidia)  minutte,  elliptico-fusiformes,  nonnunquam  sub- 
curvatiD,  diamotro  circiter  l-plo  longiores,  polis  rotuudatis  ;  mem- 
brana firma  sine  verruca  anteriori  ;  chromatophora  singula  cum 
pyrenoide  singulo  parvo  submediano ;  stigma  carente  ;  partitione 
prima  celluhe  matricalis  longitudinali. 

Long.  coll.  llo-i'lofj.;  lat.  coll.  2-6-3//;  long,  ciliorum  12-16/n. 
(Fig.  2,  F-I.) 

Ilab.     In  a  boggy  spring,  Sutton  Park,  Warwickshire. 

This  species  is  readily  distinguished  by  the  small   size  and 


78  THE    JOURNAL    OF    BOTANY 

narrowness  of  the  cells.  It  occurred  in  large  numbers  in  one  of 
the  half-stagnant  pools  at  the  margin  of  a  boggy  spring.  It  was 
first  noticed  in  April,  1912,  and  at  this  time  I  thought  it  must  be 
a  great  swarming  of  zoogonidia  of  some  higher  type  of  Green 
Alga.  The  spring  in  which  it  occurred  had  been  kept  under  con- 
tinuous monthly  observation  for  five  years,  and  reference  to  the 
records  showed  that  the  only  Green  Algae  which  had  been  observed 
during  this  period  were  one  species  of  each  of  the  following 
genera  : — Spirogyra,  Mougeotia,  and  Vaucheria.  Obviously  these 
motile  cells  could  in  no  way  be  connected  with  those  Algae.  In 
the  spring  months  of  1913  the  Chlamydovionas  again  occurred  in 
great  quantity  in  exactly  the  same  place,  and  on  this  occasion  the 
formation  of  daughter-cells  was  observed,  the  protoplast  of  the 
mother-cell  dividing  along  a  slightly  oblique  longitudinal  plane. 
The  chloroplast  occupies  all  the  median  part  of  the  cell,  and  con- 
tains a  small  but  conspicuous  pyrenoid.  There  is  a  relatively 
large  clear  space  at  the  anterior  end  of  the  cell  and  a  smaller  one 
at  the  posterior  end. 

XV. — Observations  on  the  Structure  and  Life-History  of 
MEsoTiENiuM  CALDARioRUM  (Lagerh.)  Hansg. 

This  Desmid  was  first  described  by  Lagerheim  ""•'■  under  the 
name  of  Mesotanium  Endlicherianum  Niig.  var.  caldariorum,  but 
two  years  afterwards  Hansgirg  f  raised  it  to  specific  rank  as 
M.  caldariorum.  The  change  made  by  Hansgirg  was  probably 
a  correct  one,  since  M.  caldarioruvi  appears  to  be  a  most  character- 
istic species,  the  rather  sudden  attenuation  of  the  extremities  of 
the  cells  being  a  unique  feature  within  the  genus.  There  is  also 
a  faint  and  almost  imperceptible  narrowing  of  the  median  part  of 
the  cell.  M.  caldariorum  is  apparently  a  very  rare  Desmid.  It 
is  known  from  Sweden,  Bohemia,  and  Ecuador,  and  there  is  up  to 
now  one  British  record.  I  It  is  a  subaerial  species  of  the  genus,  and, 
so  far,  has  been  mostly  found  on  the  damp  walls  of  green-houses. 

In  traversing  the  Worcestershire  area  of  the  Wyre  Forest  in 
September,  1911,  an  extensive  green  stratum  was  observed  under 
certain  oaks  and  birches.  This  proved  to  be  a  pure  stratum  of 
MesotcEuium  caldariorum.  Cultures  of  this  Desmid  were  started 
on  sterilized  porous  sandstone,  the  lower  part  of  which  was 
immersed  in  sterilized  rain-water.  Some  of  the  stratum,  with  a 
small  quantity  of  the  underlying  soil,  was  spread  on  the  surface 
of  the  sandstone,  and  it  was  soon  observed  that  the  Mesotanium 
multiplied  enormously.  It  not  only  formed  a  stratum  on  the 
sandstone,  but  an  immense  number  of  individuals  were  found  on 
the  surface  of  the  surrounding  water,  having  all  the  appearance 
of  a  quantity  of  fine  dust  on  its  surface.  These  individuals  were 
in  no  way  immersed  in  the  water,  but  were  living  in  a  damp 
(probably  saturated)  atmosphere. 

*  G.  Lagerheim,  Algologiska  Bidrag.  I.,  Botaniska  Notiser,  1886,  p.  48, 
f.  4  xylogr. 

t  A.  Hansgirg,  Prodiwnus  der  Algenfiora  von  Bohmen,  Prag,  1888,  p.  174. 
I  W.  tt  G.  S.  West  in  Bot.  Trans.  Yorks.  Nat.  Union,  v.,  1900,  p.  42. 
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The  cells  were  often  asymmetrical,  and  the  longer  ones  not 
infrequently  bent  (fig.  3,  C).  The  chloroplast  is  plate-like,  ex- 
tending from  end  to  end  of  the  cell,  and  also  from  side  to  side. 
In  the  shorter  cells  it  contains  one  pyrenoid,  and  in  the  longer 
ones  two  pyrenoids.  As  in  other  species  of  this  genus,  a  fatty  oil 
is  often  stored  as  a  reserve,  in  which  case  the  pyrenoids  usually 
quite  disappear.  The  oil  globules  are  scattered  irregularly  about 
the  cell  outside  the  chloroplast  (consult  fig.  3,  C,  D  and  I).  The 
nucleus  is  exceedingly  small,  median  in  position,  and  closely 
pressed  against  the  chloroplast,  as  in  species  of  Mougeotia. 


Fig.  3. — Vegetative  cells  and  cell-division  of  Mci^otanium  caldariorum. 
A-E,  typical  vegetative  cells.  C  and  D  show  the  single  chloroplast  from  the 
edge.  E  is  the  end  view.  F-I,  stages  in  cell-division,  pij,  pyrenoid.  ol,  oil 
globule.     A-E,  X  4G0.     F-I,  x  920. 

The  cell-division  of  Mesotceninm  caldariorum  is  precisely  as  in 
the  Placoderm  Desmids.  After  the  division  of  the  nucleus  a  new 
cell-wall  is  laid  down  in  an  exactly  transverse  plane  (fig.  3,  F)  in  a 
manner  very  similar  to  that  which  occurs  in  the  Zygnemaceie. 
On  the  completion  of  this  wall  there  is  no  trace  of  a  constriction 
of  the  cell  (fig.  3,  G).  The  new  semicells  are  now  developed  as  in 
other  Desmids.  The  middle  lamella  of  the  new  transverse  wall 
gradually  disappears  from  the  periphery  inwai'ds,  and  during  its 
disappearance  (which  probably  results  from  its  conversion  into 
mucilage),  the  part  of  the  new  wall  belonging  to  each  semicell 
begins  to  bulge  outwards,  assuming  a  greater  and  greater  con- 
vexity {vide  fig.  3,  II  and  I).  This  finally  results  in  a  separation 
of  the  two  daughter-cells. 

In  May,  1913,  large  numbers  of  zygospores  were  formed  in 
the  cultures,  more  especially  on  the  drier  parts  of  the  sandstone. 
Conjugation  was  quite  normal  as  it  occurs  in  the  genus,  and  the 
zygospores  were  rounded-angular,  with  thick  walls  and  several 
lamellose  outer  coats  (fig.  4,  C).  The  zygospores,  after  being  in 
a  state  of  partial  desiccation  for  several  months,  gcrminateil  in 
September.  Hundreds  of  germinating  zygospores  were  examined, 
and  the  outer  lamellose  coats  gradually  disappeared  and  tiie  oily 
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protoplast  divided.  With  very  few  exceptions  the  protoplast 
divided  only  once,  so  that  only  two  young  individuals  (embryos) 
arose  from  each  zygospore  (fig.  4,  D-G).  In  a  few  cases,  but 
certainly  not  in  2  per  cent,  of  the  whole,  there  was  a  second 
division  resulting  in  four  embryos,  but  so  far  as  Mesotcenkim 
caldariorum  is  concerned  the  production  of  four  embryos  (fig.  4, 
H  and  I)  must  be  regarded  as  exceptional.  The  young  cells  were 
in  all  instances  loaded  with  oil  globules,  and  it  was  not  until 
several  divisions  had  taken  place  that  the  characteristic  form 
of  the  species  was  regained. 


Fig.  4. — A-C,  conjugation  of  Mesotccnium  caldariorum,  C  being  the 
completed  zj-gospore.  D-I,  germination  of  zygospore.  D-G,  the  usual 
germination  with  the  formation  of  two  embryos.  H  and  I,  the  exceptional 
germination  with  formation  of  four  embryos.     All  x  460. 

The  foregoing  observations  on  the  cell- division  and  germina- 
tion of  the  zygospore  of  Mesotcenium  caldariorwn  are  of  particular 
interest  in  view  of  the  attempt  by  Oltmanns"  to  establish  within 
the  Conjugata3  a  third  family,  viz.  the  Mesotasniacese.  He  sub- 
divided the  Conjugatae  into  the  three  families  of  the  Mesotseniacege, 
Zygnemacese  and  Desmidiaceas.  After  acquiring  a  singularly 
extensive  knowledge  of  the  Desmidiaceoe,  this  is  a  view  to  which 
I  cannot  subscribe,  and  the  late  Dr.  Lutkemiiller,  of  Vienna,  who 
had  studied  the  morphological  details  of  European  Desmids  very 
thoroughly,  informed  mo  in  various  letters  that  he  could  not 
support  Oltmanns'  views.  The  family  Mesotasniaceae  of  Oltmanns 
is  precisely  equivalent  to  the  sub-family  Spirotaeniae  of  Liitke- 
muller.f  and  the  removal  of  these  undoubted  Desmids  from  the 
family  Desmidiaceaj  seems  to  me  to  be  contrary  to  their  affinities. 

*  F.  Oltmanns,  Morphologic  und  Biologic  der  Algen,  Jena,  1904. 
t  J.  Liitkemiiller,  "  Die  Zellmembran  der  Desmidiaceen,"  Cohn's  Beitrdge 
zur  Biologic  der  Pflanzcn,  viii.  1902. 
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There  is  no  essential  family  difference  between  a  Mesotcenium  and 
a  Closterium.  Tlie  fact  that  there  is  no  actual  Hne  of  junction 
between  the  new  and  the  old  half-cells  in  the  Spirotaeniae  is  of 
little  importance,  since  the  development  of  the  new  half-cells  is 
the  same  as  in  Closterium  ■'■  and  other  Desmids.  Oltmanns' 
further  contention  that  in  those  Desmids  which  he  would  place 
in  the  "  MesotasniacesB  "  the  germination  of  the  zygospore  results 
in  the  production  of  four  embryos  is  not  altogether  supported  by 
facts.  In  Mesotcenium  caldariorum  the  usual  number  of  embryos 
is  ttvo,  four  being  quite  exceptional.  Moreover,  on  the  germina- 
tion of  the  zygospores  of  other  species  of  Mesotanium  and  of 
Cylindrocystis  Brcbissonii  the  number  of  embryos  may  only  be 
two.  Considering  the  above-mentioned  facts  and  the  probable 
phylogeny  of  Desmids  as  a  whole,  I  am  quite  unable  to  support 
the  estabUshment  of  the  family  Mesotaeniaceoe  proposed  by 
Oltmanns. 

XVI. — Two  New  Species  of  Ulcthrix. 

1.  Ulothrix  spiroides,  sp.  nov.  U.  sublimnetica,  inter  alias 
Algas  libere  natans  ;  fills  angustissimis  et  brevibus,  in  spiram 
laxam  vel  laxiusculam  plus  minusve 
regulariter  contortis,  cellulis  diametro 
4|-8^-plo  longioribus  ;  cellulis  apicali- 
bus  obtusis;  chromatophora  parietali 
plerumque  unilaterali,  sine  pyrenoide. 
Crass,  fil.  1/x;  diam.  spir.  17-23/i,  an- 
fractibus  23-35 /x  inter  se  distantibus. 
(Fig.  5.) 

Hah.    Abundant  in  the  lakes  at  Great 
Barr  Park,  Staffordshire.     (Oct.  1911.) 

This  minute  Ulothrix  occurred  in 
great  abundance  in  the  above-mentioned 
locality.  I  had  thought  at  first  that  it 
might  be  a  form  of  Ulothrix  limnctica, 
Lemmermann,  but  it  is  entirely  different 
from  that  species.  The  nearest  described 
Alga  is  undoubtedly  Gloiotila  contorta 
Chodat,!  but  the  published  account  of 
tliis  species  is  most  meagre.  The 
Staffordshire  plants  differ  in  so  many 
important  respects  from  Chodat's  species 
that  it  is  impossible  to  regard  them  as 
other  than  distinct.  In  the  first  place, 
there  is  a  complete  absence  of  the  wide  Fig.  D.—  Uloth>ix  spiroidea. 
mucous  sheath  which  appears  to  bo  a  A-C,  tlu-oe  tiluments,  x  i)20. 
characteristic  feature  of  GUvotilacontorta.  '^,^^t..,'']]]T^'^''''^^  ""^  ''"'^' 
The  cells  are  also  of  less  diameter,  and 


shown  in  B. 


*  Consult  B.  F.  Lutman,  "Cell  and  Nuclear  Division  in  Closterium," 
Botan.  Gazette,  li.  1911.  Cell-division  in  Menotcrniitm  caldai-ionim  is  exactly 
similar  to  that  described  and  tiyured  by  Lutman  as  occurring  in  Clo/terium 
Khreiiheniii.  Compare  tig.  3,  F-I,  with  Lutman's  figures  3-8  on  plate  xxii.  of 
his  paper.  f   K.  Chodat  in  Bull,  de  I'Herb.  Boiss.  IHOO.  p.  10.  tig.  20. 
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they  form  truly  cylindrical  filaments,  never  being  more  or  less 
disconnected,  with  rounded  ends,  as  in  Glceotila  contorta. 

2.  Ulothrix  subconstricta,  sp.  nov.  U.  filis  angustis, 
elongatis  et  subrigidis,  inter  cellulas  leviter  constrictis,  membrana 
cellularum  delicatissima;  cellulis  diametro  2-4-plo  longioribus,  ad 

polos  levissime  dilatatis  ;  chromatophora 
singula  parietali  lobata,  partem  medianam 
cellulae  limitata,  sine  pyrenoide.  Crass, 
m.  6-8-7-9/x.     (Fig.  6.) 

Hah.     In  a   pond  at  King's  Norton, 
Worcestershire. 

This  species  has  been  under  observa- 
tion for  three  years,  during  which  time  it 
has  retained  very  distinctive  characters. 
It  does  not  agree  with  any  known  species, 
and  it  has  therefore  been  necessary  to 
describe  it  as  new.  The  cells  vary  con- 
siderably in  length,  but  all  show  the  same 
distinctive  features.  Each  cell  is  a  httle 
narrower  in  the  middle  than  at  the  two 
poles,  which  are  very  slightly  inflated. 
There  is  also  a  very  slight  constric- 
tion between  adjacent  cells.  These  are 
characters  not  possessed  by  any  other 
^  species  of  the  genus.  The  chloroplast  is 
Fig.  G.— Ulothrix  sub-  equally   characteristic,    being    a    parietal 

rwi';g''"u;ii„fs  cl°"tPl-'?°f  fr''"'?'  i™gulav  outHne  con. 
only,  X  460.  B  and  C,  a  ^^^d  to  the  median  part  of  the  cell,  and 
few  cells  of  two  filaments  only  occupying  about  two-thirds  the  cir- 
showing  eytological  charac-  cumference  of  the  cell- wall.  One  or  more 
'  conspicuous  granules  are  present  m  the 

sap- vacuole,  and  are  generally  situated  in 
the  clear  polar  portions  of  the  cell.  The  cell-wall  is  very  thin, 
and  there  is  no  trace  of  a  mucous  sheath  around  it.  The 
zoogonidia  were  not  observed,  and  attempted  cultures  of  the 
Alga  were  entirely  unsuccessful. 


XVII. — The  Genus  Tetbadesmus. 

The  genus  Tetradesmus  was  described  by  Smith  ■■'■  in  1913  for 
a  small  Alga  differing  from  Scenedesvms  in  the  grouping  of  its 
cells.  Smith  made  very  careful  cultures  of  this  Alga,  which  he 
named  Tetradesmus  wis  cons  in  ens  is,  and  showed  clearly  that  it 
was  not  a  cultural  form  of  Scenedesvms,  but  that  reproduction 
took  place  by  autocolonies,  in  which  the  cells  assume  the  normal 
arrangement  of  the  adult  before  being  set  free  from  the  mother- 
cell-wall.     Chodat  t   has  recently  placed  this  Alga  in  the  genus 

•  G.  M.  Smith,  "  Tetradesmus,  a  new  four-celled  ccenobic  Alga,"  Bull. 
Torr.  Bot.  Club,  xxxix.  March,  1913. 

t  K.  Chodat,  "  Monographies  d'Algues  en  Culture  pure,"  Mater,  pour  la 
Flore  cryptogam.  Suisse,  iv.  Berne,  1913. 
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Scenedesmus,  but  his  reasons  for  this  are  not  at  all  clear,  and  I 
have  recently  contested,  tliis  view"''  and  stated  "that  Smith's 
careful  cultural  work  indicates  that  Tetradesmiis  possesses  a 
morphological  character  of  such  importance  as  to  warrant  its 
generic  rank."  That  others  have  arrived  at  a  similar  conclusion 
is  evidenced  by  the  fact  that  Woloszynska  f  has  just  described  a 
genus  from  the  Victoria  Nyanza  under  the  name  of  "  Victoriella 
n.  gen."  which  is  identical  with  Smith's  genus  Tetradesmns. 

I  have  also  another  species  of  the  genus  from  the  English  Lake 
District,  which  I  propose  to  describe  as  a  new  one,  viz.  : — 

Tetradesmus    cumbricus,    sp.    nov.     Coenobia    e    cellulis 
quaternis    ut  in    T.  tvisconslnensi    dispositis ;    cellulis  late  ellip- 
ticis   diametro   circiter   duplo   longioribus,    cum   polls   acutis   et 
leviter   incrassatis ;    membrana   cellularum   firma, 
chromatophora   cum    pyrenoide    singulo.      Long, 
cell.  25-30  // ;  lat.  cell.  11-13-5  //- ;  diam.  ccenob. 
22-32  iJi.     (Fig.  7.) 

Ilab.     In  the  plankton  of   Ennerdale  Water, 
Cumberland.     (Aug.  1908.) 

Not  more  than  half-a-dozen  specimens  of  this 
Alga  were  observed.  When  found  in  1908  I  made 
careful  drawings,  which  are  here  reproduced. 
These  were  put  aside  at  the  time  with  a  provi- 
sional note  "  New  genus  ;  material  insufticient." 
Since  Smith  has  been  able  to  establish  the  genus 
on  ample  material,  I  have  not  the  slightest  hesita- 
tion in  describing  the  English  Alga  as  a  new 
species.  It  is  distinguished  from  T.  toisconsinen&is 
by  its  larger  size,  the  different  shape  of  its  cells, 
which  are  stouter  and  without  the  attenuated  ,  ^^*^"  '^•~",  ''/',''." 
extremities,  and  also  by  its  much  stronger  cell- ^^j^m|j3_(,(j;iiobia 
wall.  The  wall  of  T.  cumbricus  is  quite  unlike  from  the  side ; 
that  of  a  Sccncdesmus,  and  is  as  thick  as  that  C,  coenobium 
of  Oocystis  solitaria.  _  ^^^^J.^  ^^^    ^°^- 

The  genus  Tetradesmus  G.  M.  Smith,  1913 
(=  Victoriella  Woloszynska,  1911:)  belongs  to  the 
sub-family  Selenastreie  of  the  Autosporaceoe,  and  is  not  very  far 
removed    from    Ankistrodesnius,   especially    such   a    species    as 
A.  quaternatus  W.  Sc  G.   S.   West.j     It   contains  three  species 
which  may  be  summarised  as  follows : — 

1.  T.  wiscoNsiNENsis  G.  M.  Smith.  Cells  elliptic-fusiform, 
with  attenuated  and  rather  blunt  extremities  which  are  out- 
wardly divergent ;  pyrenoid  cxcentric.  Length  of  cells  12-l'l-5  fx, 
breadth  4-5-8  /i. 

Hah.  Floating  in  sluggish  streams  and  lakes  at  Madison, 
Wisconsin,  U.S.A.     Also  in  Norway  (1914). 

•  G.  S.  West  in  Journ.  Bot.  Oct.  1914,  p.  278. 

t  J.  Woloszynska,  "  Studien  iiber  das  Phytoplankton  des  Viktoiiasees," 
Ilcdwigia,  Iv.  1911. 

\  W.  &  G.  S.  West,  "Freshwater  Alga;  from  Burma,  &c.,"  Ann.  Koy. 
Botan.  Gard.  Calcutta,  vi.  part  ii.  UK'?. 
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2.  T.  OsTENFELDi  (Woloszynska),  nov.  comb.  (=  Victoriella 
Ostenfeldi  Woloszynska).  Cells  obliquely  ellipsoid,  with  the 
extremities  outwardly  divergent  and  drawn  out  into  sharp  slender 
spines  ;  pyrenoid  central.     Length  of  cells  8  ii ;  breadth  4  /i. 

Hab.     In  the  plankton  of  Victoria  Nyanza,  Africa. 

3.  T.  cuMBRicus  G.  S.  West.  Cells  broadly  elliptic,  straight, 
with  acute  poles;  cell-wall  strong  and  firm,  thickened  at  each 
pole;  pyrenoid  central.    Length  of  cell  25-30  /x;  breadth  11-13-5  /i. 

Hah.     In  the  plankton  of  Ennerdale  Water,  England. 

The  three  species  just  enumerated  are  discriminated  by  the 
shape  of  their  cells.  T.  cumbricus  is  much  larger  than  the  other 
two,  and  differs  from  both  in  the  straight  cells,  the  extremities  of 
which  are  not  attenuated.  It  is  also  the  only  species  with  a  thick 
cell-wall. 

SUSSEX    EUBL 

By  THE  Eev.  W.  Moyle  Eogers,  F.L.S. 

(Concluded  from  p.  56.) 

Sub-Koehleriani. 

EuBUS  Babingtonii  Bell  Salt.  Fairly  common,  but  vari- 
able. W.  Abundant  between  the  Depot  Eoad,  Horsham,  and 
St.  Leonards,  W. !  Holmbush  ;  near  Terrible  Down,  H.\  "  Hes- 
worth  Common "  (also  called  "  Fittleworth  Common,"  as  in 
the  preceding  pages  of  this  article)  ;  Shottermill ;  Linchmere  ; 
near  Burton ;  Midhurst  Common  ;  Stopham  ;  Bognor  Common. 
E.  Stanmer  Park,  &c. ;  Streat  to  Plumpton  ;  The  Alders,  Cooks- 
bridge,  H. !  Uckfield,  F.  !  Kendall  Wood,  Boffey  !  Near  Tun- 
bridge  Wells.     Battle.     St.  Leonards-on-Sea. 

E.  ericetorum  Lefv.  W.  About  as  frequent  as  the  last,  and 
locally  abundant.  Lavington,  Duncton  and  Ambersham  Commons. 
Chalk-pit,  Graffham.  Storrington  to  Thakeham  and  Washington, 
H. !  Fittleworth  to  Pulborough  and  Stopham.  Bognor  Common. 
Eedhill  Hollow,  Coates.  Midhurst.  Near  Petworth  Station. 
E.  Polgate  to  Priests'  Haws  ;  Markly ;  Helhngton,  B. !  Usually 
quite  characteristic. 

E.  MUTABiLis  Genev.  W.  Midhurst  Common  (very  scarce), M. 
Eudgwick,  W. !  Near  Lynch,  F.  A.  B. !  Near  Midhurst,  on 
Petersfield  Eoad,  in  fair  quantity,  1914. 

Var.  Naldretti  J.  W.  White,  Watson  Bot.  Exch.  Club,  190G-7 
(as  quoted  in  this  Journal  for  1908,  p.  24).  W.  Eoadside  waste 
in  Thakeham  parish,  at  the  back  of  the  South  Downs,  "in  great 
abundance  for  several  miles,"  W. !  Henfield  to  Sharmanbury,  H. ! 
In  a  wood  by  Bridge  Eocks,  near  Tunbridge  Wells,  Dr.  Gilbert  has 
found  a  bramble  which  seems  to  be  a  weak  form  of  B.  cavatifolius 
P.  J.  Muell.,  otherwise  unknown  in  Sussex. 

E.  Bloxamii  Lees.  E.  High  Steep,  Jarvis  Brook,  /.  Comber ! 
Ashdown  Forest,  near  Wych  Cross,  U. ;  apparently  a  variety 
of  this  ! 


SUSSEX    RUBI 


85 


Sub-Bellardiani. 

E.  Fuscus  Wh.  &  N.  Apparently  uncommon.  W.  Downs 
above  Bignor,  M.  Bognor  Common,  L.  C. !  and  M.  A.  R. !  Mid- 
hurst  Common,  1901.  Fittleworth  to  Pulborough.  E.  Blackdown, 
Uckfield,  F.  !     Waterdown  Lane,  near  Tunbridge  Wells. 

Var.  NUTANS  Rogers.  W.  Lavington  ;  Graff  ham  ;  Midhurst 
Common,  M. !     E.  Crowborough  Warren,  1908,  H. ! 

Var.  OBSCURUS  (Kalt.).  W.  Wooded  downs  north  of  Made- 
hurst  and  Slindon,  and  near  Upwaltham,  abundant,  M.  &  Linton. 

R.  PALLiDus  Wh.  k  N.  Uncommon.  W.  Old  Bury,  Lavington, 
1901,  M.     Copyhold,  Driice  !     E.  Hurstmonceaux,  Druce  ! 

Var.  LEPTOPETALUS  Eogers.  W.  Shottermill.  Linchmere. 
Near  Madehurst  and  Upwaltham.  E.  Lane  End  Common, 
1909,  H. ! 

R.  GLAREOSUS  Rogcrs  &  Marshall,  Journ.  Bot.  1912,  pp.  309-11, 
374.  W.  Common.  Linchmere,  1900.  Sandy  woods  between 
Gratfham  and  Heyshott,  1901,  M.  !  BilHngshurst,  1912,  A. 
Wehster\  Near  Petworth  Station;  Midhurst  Common,  by  Fittle- 
worth,  to  Pulborough,  &c. ;  Bognor  Common  ;  Henley.  Mostly 
a  luxuriant  state,  with  panicle  strongly  developed  and  having 
rather  more  mixed  armature  than  the  average  Surrey  plant.  I 
have  not  yet  seen  East  Sussex  examples,  but  they  probably  occur 
in  plenty  near  the  western  boundary  of  that  vice-county,  if  not 
further  east. 

R.  SCABER  Wh.  &  N.  "W.  Midhurst  neighbourhood  ;  fairly 
frequent,  but  variable.  E.  Ashdown  Forest,  1904,  Waddell\,  a 
very  prickly  form.  Wood,  Berwick,  1909,  H.\  Staple  Cross, 
sandstone  cutting,  C.  E.  Broion,  1913  ! 

R.  THYRSiGER  Bab.  E.  Starvecrow  Wood,  near  Carter's 
Corner,  B. !     Near  Tunbridge  Cemetery,  G.  ! 

R.  FOLiosus  Wh.  &  N.  Frequent  in  woods  and  thickets. 
W.  St.  Leonards  Forest,  W. !  and  Groves !  Henfield,  Borrcr. 
Shottermill.  Blackdown,  near  Haslemere.  Burton  Park.  Mid- 
hurst Common.  Selham  to  Midhurst.  Bedham  to  Fittleworth. 
E.  Little  Markly ;  near  Heathlicld,  &c.,  frequent,  R. !  Near 
Uckfield,  F. !  Cooksbridge,  H.  !  Waterdown  Lane,  near  Tun- 
bridge Wells, 

KOEHLERIANI. 

[R.  ROS.ACEus  Wh.  &  N.  W.  Near  Horsham  ;  coppice  hedge 
at  Lower  Broadbridgo,  Slinford  Parish,  W. — Var.  hystrix  (Wh.  it 
N.).  W.  Near  Rudgwick,  W.  E.  Hellingley  to  Horsbridge,  R. 
Bracketed  as  desiderating  recent  confirmation.  I  have  no  Sussex 
specimens  of  either  rosaceus  or  Jujstrix  ;  and  most,  if  not  all,  of  the 
Sussex  plants  to  which  formerly  one  or  other  of  these  names  was 
given  certainly  belong  to  the  new  species  R.  glarcosus.] 

Var.  iNFECUNDUs  Rogers.  W.  Near  Burton  Mill,  S. !  Pet- 
worth,  1901.     Near  Arundel,  on  chalk,  F.  A.  R.  !. 

Var.  ADORNATUS  (P.  J.  Muell.).     W.  Horsham  and  Holmbush  ; 
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Fay  Gate,  St.  Leonards  Forest,  IV. !  Near  Burton  Eough,  1901. 
Bognor  Common.  E.  "Wood  near  Chailey,  H. !  Waterdown  Lane, 
near  Tunbridge  Wells  (apparently  this). 

E.  HORRiDiCAULis  P.  J.  Muell.  W.  St.  Leonards  Forest,  W. ! 
Henfield  to  Barrow  Hill,  Small  Dole,  1907 ;  lane  west  of  Henfield, 
1909,  H.  !     E.  Near  Streat,  Eoffey,  1909 ! 

E.  HOSTiLis  Muell.  &  Wirtg.  E.  Battle,  woods,  variable  but 
mostly  luxuriant. 

[E.  Fusco-ATER  Weihe.  E.  Waterdown  Lane,  near  Tunbridge 
Wells,  1902  ;  apparently  this  species,  as  also  at  the  following 
locality  :  woods  near  Hurstpierpoint,  Eojfey,  1910!] 

E.  KoEHLERi  Wh.  &  N.  W.  St.  Leonards  Forest,  Borrer  {teste 
C.  C.  B.).  By  Hammer  Ponds,  W.\  Wiston,  H.,  a  form! 
E.  Washington  Common,  H.,  a  form  ! 

Var.  coGNATUS  (N.  E.  Brown).  W.  Henfield  Common,  H.  I 
St.  Leonards  Forest ;  Holmbush,  W.  I 

E.  DASYPHYLLUS  Eogors.  Earo  or  uncommon.  W.  Near 
Fittleworth.  Stopham.  Bognor  Common.  Henfield,  Borrer  {teste 
C.  C.  B.)  (as  "  B.  ixdlidus  Weihe  ").  E.  Near  Priest  Haws,  West- 
ham  ;  Hellington,  B. !  Balcombe,  Mitten  {teste  C.  C.  B.)  (as 
"  E.  ixdlidus  Weihe  "),  British  Buhi. 

E.  Marshall:  Focke  &  Eogers.  Locally  abundant.  W.  Mid- 
hurst  to  Fittleworth  and  Bedham.  Henley.  Selham.  Shottermill. 
Blackdown  (near  Haslemere).  Graffham  Common.  Lavington. 
Colegate,  W. !  St.  Leonards  Forest,  Bofeij  !  E.  Near  Tunbridge 
Wells,  1899,  G.  !     Waterdown  Lane,  1902. 

Var.  SEMiGLABER  Eogcrs.     "W.  Heyshott. 

Bellardiani. 

This  difficult  group  is  fairly  well  represented  in  Sussex ;  but 
many  of  the  species  are  so  imperfectly  understood  by  us  that  in 
most  cases  further  records  are  desirable  for  confirmation. 

E.  DuROTRiGUM  E.  p.  Murray.  '■^W.  Fittleworth  to  Benham 
and  to  Petworth  ;  locally  abundant,  1914.  Clearly  identical  with 
Mr.  Murray's  Dorset  plant,  though  in  some  of  the  bushes  the 
leaflets  (otlierwise  most  characteristic)  are  rather  more  irregularly 
serrate,  and  occasionally  not  at  all  deeply  incised.  A  very 
interesting  extension  of  distribution  for  this  species,  as  hitherto 
Dorset  has  been  the  only  county  known  for  it  with  certainty, 
though  Dr.  Gilbert  has  found  what  seems  to  be  a  small  state  in 
two  locahties  near  Tunbridge  Wells  (West  Kent),  just  beyond  the 
Sussex  border. 

[E.  viRiDis  Kalt.  and  E.  divexiramus  P.  J.  Muell.  are  not 
certainly  known  for  Sussex  ;  but  the  late  Mr.  Hilton  found  (in 
1909)  a  plant  which  may  belong  to  B.  viridis  near  Uckfield  (E,), 
and  (in  1907)  another,  which  at  least  strongly  resembles  B.  divexi- 
ramus, at  Ambersham  Common  (W.).] 

E.  Bellardii  Wh.  &  N.  W.  Coppice  on  Sansom's  Farm, 
Eudgwick,  TF.     Old  Bury,  Lavington  ;   thicket,   north  of  Made- 
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hurst,  S.  Popple  Hill,  Graffham,  1901.  Dense  copse  on 
Pulborough  Eoad,  near  Fittleworth.  E.  Mitchelham  Priory ; 
Heathfield  Park ;  Kemp's  Wood,  Markley  ;  Abbots'  Wood,  B. ! 

E.  SERPENS  Weihe.  W.  Near  St.  Leonards  House,  Horsbam, 
1903,  >S. !  Benham  to  Bognor  Common.  E.  Wood  near  Uckfield, 
towards  Blackdown  ;   Downland  Wood,  F.  ! 

E.  HiRTUS  Waldst.  &  Kit.  W.  Wakehurst,  Mitten  {teste 
C.  C.  B.).     Albourne,  Borrer. 

Var.  ROTUNDiFOLius  Bab.  -W.  Near  Midhurst,  on  the  Sel- 
liam  Eoad,  1914  ;  in  good  quantity,  in  partial  shade,  but  very 
characteristic. 

Var.  Kaltenbachii  (Metsch.).  -W.  Bognor  Common,  1914, 
M.  A.  B.\  A  very  luxuriant  and  handsome  plant.  E.  Downhead 
W^ood  and  neighbourhood,  F. !     Apparently  this. 

Var.  FLACCiDiFOLius  (P.  J.  Muell.).      -W.  Near  Midhurst,  1914. 

Var.  RUBiGiNOSL's  (P.  J.  Muell.).  ^'^W.  Benham,  1914,  F.  A.  B. ! 
Indistinguishable  from  plants  thus  named  confidently  by  Dr.  Focke 
from  several  British  and  Irish  counties. 

Var.  MiNUTiFLORUS  (P.  J.  Muell.).  -W.  Wood  near  Cocking; 
Cowdray  Park,  1907,  H. !  All  the  plants  referred  to  here  as  varieties 
of  B.  hirtus  must,  I  believe,  be  referred  to  the  "  hirtus  group," 
which,  though  apparently  uncommon  everywhere,  seems  to  be 
unusually  well  represented  in  Sussex,  especially  in  the  Fittleworth 
and  Midhurst  districts.  Our  acquaintance  with  these  plants, 
which  Dr.  Focke  has  taught  us  to  associate  with  B.  hirtus,  is 
necessarily  incomplete  for  lack  of  good  representative  Continental 
specimens  ;  but  I  have  a  fair  series  of  British  examples  so  named 
by  him,  and  have  spared  no  pains  in  my  study  of  these  from 
Sussex. 

[E.  TERETiCAULis  P.  J.  Mucll.  E.  Wood  south  of  Chailey 
Station,  190G  and  1907,  H. !— E.  velatus  Lefv.  E.  Bridge  to 
Frant  Eoad,  1904,  G. !     Both  rather  uncertain.] 

C.ESII. 

Except  in  the  chalk  districts  of  the  county,  members  of  this 
group  are,  as  a  rule,  quite  uncommon. 

E.  DUMETORUM  Wh.  &  N.,  sp.  coll.  W.  Graffham.  Eogate. 
Hedge  near  Cuckfield,  1901,  H. !  Midhurst  Common,  1902,  S.  ! 
E.  Nightingale  Hollow.    Kenwards,  near  Lindfield,  1902,  Staiidenl 

a.  FEROX  Weihe.  Dyke's  Downs;  lane  out  of  Montpelier  Eoad, 
Hove,  1901,  H.  !  E.  Waterdowu  Lane,  Tunbridge,  1902.  Bex- 
hill.  St.  Leonards-on-Sea.  Eacecourso  to  lighthouse  (?  East- 
bourne), B.  ! 

b.  britannicus  (Eogers).     E.  Ilcmstead  Lane,  Uckfield,  F. ! 

c.  DivERsiFOLius(Lindl.).  W.  Hcnfield,  C  C.  5.  "Frequent," 
W.  E.  Abl)otswood  ;  Ilailsham  to  Folkington ;  Polegate  neigh- 
bourhood, B.  ! 

/.  TUBERCUL.\Tus  Bab.  W.  Henfield,  C.  C.  B.  Near  Petworth 
Station. 
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/i.  EADULiFORMis  Ley.    E.  Seaford,  StoMfZew,  1912!    Apparently 
^this,  but  very  weak. 

j.  FAscicuLATUs  P.  J.  Muell.  W.  Henfield  and  Albourne, 
G.  C.  B.  as  "i?.  corylifoUiis  var.  imrpure^is." 

E.  coRYLiFOLius  Sm.,  sp.  coll.  Fairly  common.  W.  "  Fre- 
quent," W. !     Fittleworth  to  Pulborough,  1914. 

a.  suBLUSTRis  Lees.  W.  Albourne  and  Newtimber,  Borrer 
{teste  C.  C.  B.).  Eock  Common,  1904,  H.\  Blackdown  (near 
Haslemere).  Linchmere.  Lavington.  Coates.  Heyshott.  Mid- 
hurst.  Fittleworth.  E.  Hastings,  C.  C.  B.  !  (Cambridge  Eubus 
hb. !).     Lindfield,  Standen !     Bexhill.     St.  Leonards-on-Sea. 

Var.  CONJUNGENS  Bab.  [cycloiohyllus  Lindeb.  Lond.  Cat.  ed.  x.). 
W.  Graffham,  "  both  on  the  gault  and  on  the  chalk,"  21. ! 
Midhurst  Common.  E.  Withyham,  1904,  S.\  and  Waddelll 
Westmeston  ;  Poynings,  H.  ! 

E.  Balfourianus  Blox.  W.  Hedge  close  to  Eudgwick  Church- 
yard, T7. !  E.  Turner's  Hill,  Britton  \  Hartfield,  Waddelll 
Lindfield,  Standen !  Near  Chailey  Station  and  Winchfield,  H. ! 
Hurstmonceaux,  Druce  ! 

E,  c^sius  Linn.  W.  Eogate,  1900.  Sutton.  Singleton. 
Petworth  Station.  Wick.  Lyminster.  E.  Seaford,  Standen ! 
Uckfield,  F. !     Hailsham  to  Hempstead,  &c.,  B. !     Bexhill. 

E.  c^sius  X  iD^us.     W.  Downs,  Madehurst  to  Bignor,  M. 

E.  CORYLIFOLIUS  X  RUSTiCANus.    W.  Fittloworth  to  Petworth. 

I  must  not  close  this  article  (which  is  certainly  far  from  ex- 
haustive) without  a  grateful  acknowledgment  of  help  received  in 
its  preparation  from  the  many  correspondents  mentioned  in  it, 
and  especially  from  my  friends  Eev.  E.  S.  Marshall  and  Messrs. 
Cumming,  Salmon,  and  White. 


LEPIDOZIA    SYLVATICA    IN    BEITAIN. 
By  W.  E.  Nicholson. 

I  HAD  for  some  time  thought  that  Lepidozia  sylvatica  Evans, 
which  is  abundant  in  the  United  States,  and  has  been  recorded 
from  a  wide  range  of  localities,  from  France  and  Belgium  to 
Bohemia  on  the  Continent,  should  occur  in  Britain  ;  but  as  all 
the  British  material  which  had  come  to  my  notice  was  either 
completely  sterile  or  had  only  imperfectly  developed  female 
flowers,  it  seemed  safer  to  refer  it  to  L.  trichoclados  K.  Miill., 
which  was  already  recognized  as  a  British  plant. 

However,  a  further  search  in  a  locality  which,  from  the  account 
of  the  species  in  Europe  recently  given  by  Dr.  Miiller  (K.  Miill. 
Eabh.  Krypt.  Fl.  Muse.  Hep.  p.  291),  seemed  most  likely  to  pro- 
duce L.  sylvatica,  resulted  in  the  discovery  of  a  few  rather  old, 
but  otherwise  perfect  perianths,  which  place  the  identification  of 
the  plants  bearing  them  as  L.  sylvatica  beyond  dispute. 

For   the   convenience   of    those  using    Macvicar's  Students' 
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Handbook  of  British  Hepatics,  I  have  given  below  a  diagnosis  of 
L.  sijlvatica,  Vv'hich  may  be  compared  with  his  of  L.  setacea 
(Web.)  Mitt,  and  L.  trichoclados  K.  Miill. 

Lepidozia  SYLVATICA  Evans,  Notes  on  New  England  Hepaticae, 
in  Bhodora,  vol.  vi.  p.  186  (1904)  pi.  57. — Dioicous.  In  green  or 
brownish-green,  more  or  less  compact  tufts  on  sand  rocks,  or  moist 
sandy  banks,  sometimes  mixed  with  Gephalozia  media  and  other 
hepatics.  Stems  2-4  cm.  long,  filiform,  erect  or  spreading, 
irregularly  pinnate  or  bipinnate,  branches  lateral,  rarely  postical, 
obliquely  or  widely  spreading,  sometimes  flagelliferous  ;  rhizoids 
scarce,  mostly  on  the  lower  parts  of  the  stems  and  on  the  tiagella, 
almost  absent  above.  Leaves  transversely  inserted,  rather  distant 
on  the  stems,  more  approximate  on  the  branches,  usually  widely 
spreading.  Stem  leaves  deeply  trifid  or  quadrifid  to  nearly  the 
base,  segments  2-3  cells  wide  below,  the  apex  of  a  single  series  of 
1-3  cells,  the  terminal  cell  acute ;  cells  14-20  /x  long  and  11-15  ji 
wide,  walls  slightly  and  uniformly  thickened  ;  cuticle  smooth, 
rarely  indistinctly  verrucose.  Under  leaves  of  the  stem  smaller 
than  the  leaves,  generally  trifid  and  not  infrequently  one  or  two 
of  the  segments  are  reduced  to  one  or  two  cells  in  length. 
Under  leaves  of  the  branches  smaller,  often  only  bifid.  Female 
inflorescence  postical,  on  a  short  branch.  Involucral  tracts  much 
larger  than  the  leaves,  innermost  ovate,  generally  bifid  from  a 
fourth  to  a  third  into  two  shortly  ciliate  segments,  cells  generally 
longer  and  thinner- walled  than  in  the  leaves.  Perianth  narrowly 
ovoid  or  cylindrical,  contracted  at  the  mouth,  ciliate,  the  cilia 
1-4  (mostly  3)  cells  long.  Capsule  oval,  yellowish  brown,  0.9  mm. 
long  and  0.5  mm.  broad  ;  spores  minutely  verruculose,  yellowish 
brown,  12  /x  in  diameter  ;  elaters  reddish  brown,  with  two  spirals, 
9 /A  in  diameter.  Androecia  on  a  short,  generally  postical,  branch  ; 
bracts  in  4  or  5  pairs,  concave,  ovate,  l)ifid  to  about  one  half,  tlie 
segments  shortly  ciliate,  bracteoles  mostly  bifid  ;  antheridia  soli- 
tary, oval. 

Habitat  (in  Sussex).  Moist  sandy  bank,  Eridge  Park,  c.  per. 
Washington  Common  and  Ambersham  Common,  with  female 
flowers. 

The  British  species  of  the  subgenus  Microlepidozia,  L.  setacea, 
L.  trichoclados  and  L.  sylvatica  are  very  closely  allied  and  might 
perhaps  be  regarded  as  belonging  to  one  specific  type  with  three 
fairly  constant  races  adapted  to  the  somewhat  different  conditions 
under  which  they  grow,  L.  setacea  being  generally  a  plant  of 
SpJiagnuin  bogs,  L.  trichoclados  of  peat  and  L.  sijlvatica  of  sandy 
ground  or  rocks. 

The  newer  school  of  German  bryologists,  of  which  perhaps 
Herr  L.  Loeske  in  liis  "  Grimmiaccce''  (first  part  of  7)/*'  Laubnioose 
Earopas,  Berlin,  1913)  is  a  typical  exponent,  complains  that  the 
views  of  Darwin  and  other  writers  on  evolution,  though  widely 
accepted,  have  found  inadequate  expression  in  systematic  work, 
which  too  often  seems  to  seek  to  endow  a  species  with  an  objec- 
tive reality  which  theoretically  would  be  denied  to  it.  One  must 
admit  the  difiiculty,  and  the  present  plants  exemplify  it. 
Journal  of  Botany. — Vol.  53.     [March,  1915.]  h 
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In  all  probability  the  whole  of  the  Sussex  plants  which  have 
been  referred  to  L.  trichoclados  will  be  found  to  belong  to  L.  syl- 
vatica,  though  in  the  absence  of  the  rare  perianths  an  exact  deter- 
mination is  difficult.  The  plant  found  by  Mr.  Macvicar  on  peat 
in  the  West  of  Scotland  is  certainly  L.  trichoclados,  so  both 
species  occur  in  the  British  Isles.  L.  sylvatica  may  generally  be 
separated  from  L.  setacea  by  the  smaller,  more  spreading  leaves 
■with  smaller,  less  papillose  cells  and,  when  perianths  are  present, 
by  the  more  shortly  ciliate  bracts  and  mouth  of  the  perianth.  It 
is  separable  from  L.  trichoclados  by  having  the  bracts  and  the 
mouth  of  the  perianth  more  longly  ciliate,  in  which  respect  it 
occupies  an  almost  exactly  intermediate  position  between L.  setacea 
and  L.  trichoclados.  Prof.  Evans  attaches  importance  to  the 
character  drawn  from  the  frequently  aborted  segments  in  the 
under  leaves  of  L.  sylvatica,  but  this  feature  seems  to  be  more 
pronounced  in  the  material  from  the  United  States  than  it  is  with 
us.  L.  sylvatica,  in  the  absence  of  perianths  or  female  bracts,  is 
with  difficulty  separable  from  L.  trichoclados,  but  the  presumption 
would  be  in  favour  of  a  plant  from  sandy  ground  or  sand  rocks 
being  L.  sylvatica,  and  one  from  peat  being  L.  trichoclados.  The 
tufts  of  L.  trichoclados  are  also  generally  thicker. 

L.  sylvatica  was  originally  described  by  Prof.  Evans  from 
material  from  the  United  States,  where  it  has  a  wide  distribution 
and  appears  to  be  much  commoner  than  L.  setacea.  It  has  been 
found  by  Prof.  Douin  in  France,  and  Dr.  Miiller  gives  many 
localities  in  Central  Europe,  mostly  at  lower  elevations  than  those 
affected  by  L.  trichoclados. 

L.  sylvatica  is  excellently  figured  by  Prof.  Evans  in  his  original 
paper  {loc.  cit.),  and  the  plate  is  reproduced  by  Dr.  Mllller. 
Figs.  8,  13,  14,  15,  16,  17,  18,  20,  and  21  of  Plate  xlvi.  of 
L.  setacea  in  Mr.  Pearson's  The  Hepaticce  of  the  British  Isles  are 
taken  from  American  material,  and  probably  relate  to  L.  sylvatica 
rather  than  L.  setacea. 


SHORT    NOTES. 


Vaccinium  uliginosum  var.  pubescens. — While  examining 
the  blueberries  in  the  British  Herbarium  at  the  British  Museum 
last  spring,  I  was  interested  to  note  two  collections  of  Vaccinium 
uliginosum  L.  var.  imhescens  Lange  (Consp.  Fl.  Groen.  90(1880)), 
not  hitherto  recorded  from  the  British  Isles.  One  of  these,  from 
Sowerby's  herbarium,  is  marked  as  having  served  as  original  of 
plate  581  (F.  uliginosum)  of  English  Botany:  unfortunately  it  is 
without  further  data  of  any  sort.  The  other  plant,  collected  by 
E.  S.  Marshall  near  Kingshouse,  Argyle,  June  27th,  1888,  affords 
the  first  definite  locality  for  the  plant  in  the  British  Isles. 
V.  uliginosum  var.  j^^'^'^scens  is  distinguished  from  the  true 
V.  uliginosum  by  the  minute  spreading  more  or  less  dense 
pubescence  of  the  under  leaf  surface.  It  was  originally  described 
by  Lange  from  Greenland,  and  has  only  recently  been  recognized 
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in  America  (see  Bhodora,  xv.  201  (1913) ),  where  it  seems  to  be 
common  throughout  the  range  of  the  species. — S.  F.  Blake. 

Melampyrum  arvense. — The  earliest  printed  record  for  the 
occurrence  of  this  plant  in  England  is  1724,  in  which  year  it  is 
recorded  in  the  third  edition  of  Eay's  Synopsis,  p.  "286: — "In 
tlie  Corn  on  the  right  Hand  just  before  you  come  to  Lycham  in 
Norfolk  :  Mr.  J.  Sherard."  It  may  be  of  interest  to  note  that  its 
discovery  was  made  by  Petiver  and  James  Sherard  in  company, 
during  a  botanical  excursion  in  East  Anglia.  Writing  to  Dr.  John 
Thorpe,  "  physician  at  Eochester  "  (a  correspondent  of  Buddie 
and  friend  of  Dale),  on  June  28th,  1716,  Petiver  says: — "Betwixt 
this  City  [Lynn]  and  Norwich  in  a  corn  field  we  discovered  a  very 
beautifull  and  new  plant  not  found  in  England  before,  viz. 
Melampyrum  coma  purpurea,  in  flowre "  (Sloane  MSS.  33-40, 
f.  255). — James  Beitten. 

JuNcus  BALTicus  WiUd.  IN  W.  Lancs. — On  August  10th,  1914, 
I  had  about  two  hours'  collecting  at  Ansdell,  near  Lytham,  v.-c.  60. 
Besides  other  interesting  plants,  this  rush  was  found  in  small 
quantity,  associated  with  Gentiana  baltica  Murbeck  and  a  form  of 
G.  Amarella  L.  No  doubt  more  would  have  been  seen,  had  the 
available  time  been  longer.  Mr.  Wheldon  tells  me  that  it  has 
occurred  in  v.-c.  59,  S.  Lancs. ;  no  other  English  stations  appear 
to  be  known. — Edward  S.  Marshall. 


BE  VIEWS. 

Report  of  the  Botanical  Exchange  Club  for  1913.  T.  Buncle  & 
Co.,  Market  Place,  Arbroath,  October,  1914.  Pp.  439-516. 
Price  3s.  6fZ. 

This  Eeport,  edited  by  Mr.  A.  B.  Jackson,  the  distributor  for 
the  year,  seems  to  us  of  exceptional  interest.  We  note  with 
satisfaction  names  unfamiliar  to  us  in  the  list  of  contributors  of 
specimens,  which  latter  have  reached  the  large  number  of  8582 — 
the  distributor's  task  has  thus  been  no  sinecure  ! — as  well  as 
among  the  annotators.  This  is  in  itself  a  hopeful  sign  as  an 
indication  that  new  workers  are  coming  forward,  and  that  the 
interest  of  the  limited  material  at  their  disposal  is  far  from  being 
exhausted.  It  is  pleasant  to  read  that  "the  material  was  on  the 
whole  well  prepared,"  but  the  distributor  still  finds  it  necessary 
to  impress  upon  contributors  certain  elementary  truths,  which 
will,  we  hope,  bo  laid  to  heart  by  the  (happily  but  "  few")  members 
"who  still  contribute  specimens  which  are  tit  only  to  be  burnt." 
We  are  glad  to  see  the  note  appended  to  a  plant  which  the  sender 
says  "is  evidently  a  garden  outcast":  "Are  garden  outcasts 
worth  sending  for  distribution  "  asks  !Mr.  Jackson. 

As  usual,  critical  genera  bulk  large,  and  certain  plants  which 
have  afforded  material  for  discussion  almost  as  long  as  we 
remember — e.  g.  Thalictruni  )najus — still  find  a  place.  There  is 
also  still  the  divergence  of  opinion  as  to  many  of  the  plants  which 
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although  natural  and  indeed  inevitable  must,  we  think,  be  rather 
puzzling  to  the  novice — the  notes  under  "  Eleocharis  palustris  {?) 
Watsoni  "  exemplify  our  meaning.  Matters  involving  change  of 
name  and  aliens  from  rubbish-heaps  are,  we  note  with  pleasure, 
comparatively  infrequent.  Here  and  there,  a  practical  note,  such 
as  that  addressed  by  Mrs.  Gregory  to  violet  collectors,  affords 
useful  suggestions :  we  observe,  too,  that  "  Dr.  Drabble  wishes  it 
to  be  understood  that  his  naming  of  pansies  only  refers  to  the 
plants  actually  seen  by  him  " — a  wise  precaution,  in  view  of  the 
fact  that  in  examples  of  critical  species  a  mixture  not  infrequently 
occurs.  Viola,  by  the  way,  in  its  two  sections,  occupies  almost  as 
much  space  as  Hieracium,  these  two  standing  first  in  quantity. 
There  are  signs  that  Erophila  is  coming  to  the  front  as  a  critical 
genus — Mr.  J.  E.  Little  supplies  eight  forms,  the  naming  of  most 
of  which  is  doubtful :  Capsella,  too,  is  attracting  attention,  though 
its  entry  both  under  that  name  and  the  incorrect  one  of  Bursa  is 
a  little  confusing.  Mr.  C.  E.  Britton  has  made  a  careful  study, 
from  authentic  specimens,  of  Mott's  proposed  varieties  :  this  we 
venture  to  extract  almost  in  full : — 

"  Capsella  B^irsa-pastoris  Medic,  var.  bifida  Mott.  Lower 
Morden,  Surrey,  May  6,  1912.  This  is  one  of  the  most  distinct 
forms  of  Capsella,  and  matches  exactly  an  authentic  plant  of  Mott 
lent  me  by  Mr.  Jackson.  It  will  be  noticed  that  there  is  a 
tendency  to  bear  two  forms  of  capsules,  but,  as  the  shorter  and 
broader  form  is  on  the  primary  stem,  this  difference  is  probably 
due  to  a  variation  in  the  vigour  of  the  plant's  vitality  dependent 
on  age,  and  plants  of  Mott's  gathering  show  a  similar  peculiarity. 
Whether  this  variety  is  identical  with  the  bifida  of  Crepin  is  un- 
certain. 

"  Capsdla  agrestis  Jord.  Molesey  Hurst,  Surrey,  May  5, 1912. 
This  plant  agrees  well  with  the  description  of  C.  agrestis  in 
Jordan's  Diagnoses,  p.  339,  and,  moreover,  is  identical  with 
Continental  plants  so  labelled  in  Herb.  Mus.  Brit.  Whilst  the 
London  Catalogue  ignores  all  varieties  of  Capsella  Bursa-pastoris, 
Mr.  Druce,  in  his  List  of  British  Plants,  gives  ten,  most  of  these 
bearing  the  same  names  as  Mott's  varieties.  I  am  inclined  to 
think  that  these  diverse  views  are  possibly  erroneous,  and  that  all 
the  British  forms  of  Shepherd's  Purse  may  be  arranged  under  a 
small  number  of  forms  of  the  grade  of  species.  Under  such  an 
arrangement,  Jordan's  C.  agrestis  must  occupy  a  prominent  place. 
An  examination  of  type-specimens  of  Mott's  varieties  (lent  me  by 
Mr.  Jackson)  show  that  densifolia,  stenocarpa  lyrata,  stenocarpa 
coronopifolia,  and  the  form  subsequently  distinguished  as  var. 
cuneata,  are  all  too  closely  allied  to  each  other  and  to  C.  agrestis 
Jord.  to  admit  of  separation  even  as  sub-varieties.  Mott's  named 
examples  show  that  coronopifolia  differs  from  densifolia  only  in 
the  form  of  the  radical  leaves.  The  var.  coronopifolia  often  has 
long  acuminate  or  cuspidate  segments,  and  densifolia  has  shorter 
bluntish  segments.  In  spite  of  the  figures  of  Mott's  paper,  there 
are  no  differences  in  the  shape  of  the  capsules  of  these  forms,  and 
some  examples  of  Mott's  own  gathering  of  these  varieties  are  quite 
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indistinguishable  from  each  other,  either  by  the  form  of  leaves  or 
capsules.  Var.  cuncata  is  very  well  marked  by  its  form  of  capsule, 
and  perhaps  comes  closest  to  Jordan's  description  of  C.  agrestis. 

"  Cajisella  gracilis  Gren.  Towing-path  by  the  Thames  below 
Kingston,  Surrey,  May  4,  1913.  This  name,  given  to  forms  of 
Capsella,  showing  more  or  less  incomplete  development  of  the 
capsule,  probably  covers  plants  of  diverse  origin  ;  some  showing 
non-development  owing  to  climatic  conditions,  and  others  in 
which  loss  of  fertility  is  due  to  hybridity.  I  hesitate  to  so 
distinguish  any  example  I  send  for  distribution,  but  I  have  reason 
to  believe  that  C.  gracilis  often  represents  G.  agrestis  x  G.  Biirsa- 
IMstoris  var.  bifida.     I  have  several  examples  that  I  so  name." 

We  had  marked  many  more  passages  for  extract  or  comment, 
but  the  limits  of  space  compel  the  abandonment  of  this  intention. 
We  must  therefore  content  ourselves  with  having  called  attention 
to  the  Eeport,  again  expressing  our  opinion  that  it  is  this  year  of 
exceptional  interest. 

Journal  kept  by  David  Douglas  during  Ids  Travels  in  North 
America,  1823-1827  :  together  with  a  particular  description 
of  thirty-three  species  of  American  Oaks  and  eigliteen  species 
of  Finns,  with  appendices  containing  a  List  of  the  Plants 
introduced  by  Douglas  and  an  account  of  his  death  in  1834. 
Published  under  the  direction  of  the  Eoyal  Horticultural 
Society.     London  :  Wesley.     Demy  8vo,  cloth,  pp.  361. 

The  information  given  as  above  on  the  title-page  (which  is 
disfigured  by  the  addition  of  the  announcement  in  red  ink  that 
the  volume  is  "  For  Review  One  Guinea  net ")  of  the  book 
before  us  sufficiently  indicates  its  contents ;  and  the  Royal  Horti- 
cultural Society  has  done  well  thus  to  perpetuate  the  memory  of 
the  most  competent  of  its  collectors,  to  whose  efforts  at  an  early 
stage  of  its  career  English  gardens  were  so  greatly  indebted. 

The  arrangement  of  the  book  is  we  think  open  to  criticism. 
It  begins  with  Douglas's  Journal  in  North  America  from  1823-1 ; 
then  comes  his  account  of  American  oaks ;  this  is  followed  by  a 
sketcii  of  his  journey  to  North-west  America  (1821-7),  and  that 
by  his  Journal  of  the  expedition,  which  fills  more  than  two 
hundred  pages ;  a  brief  memoir  succeeds,  and  then  we  have 
extracts  from  the  Journal  of  the  expedition  to  the  Sandwich 
Islands,  which  ended  so  disastrously  in  1831.  The  letter  from 
the  missionaries  of  Hawaii  announcing  his  death  is  followed  by 
other  matters,  among  which  the  most  interesting  are  the  full 
descriptions  of  American  pines,  from  MSS.  only  lately  discovered, 
and  a  list  of  the  plants  introduced  by  Douglas.  The  book  con- 
cludes with  an  admirable  index,  in  the  preparation  of  which  and 
of  the  volume  generally  the  editor,  the  Rev.  W.  Wilks,  acknow- 
ledges the  great  assistance  rendered  by  Mr.  H.  R.  Hutchinson, 
the  librarian  of  the  Society. 

Mr.  Hutchinson  is  also  responsible  for  the  references  to  the 
Index  Kewensis,  and  here  there  is  cause  for  complaint.     As  we 
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have  more  than  once  pointed  out,  the  value  of  the  Index  greatly 
depends  on  its  intelligent  use :  in  many  instances  the  synonymy 
in  the  present  volume  is  misleading.  To  take  hut  one  example — 
the  western  Pinus  canadensis  of  the  Journal  (p.  102)  is  identified 
with  i\\e  eastern  Tsuga  canadensis  Veitch — this  on  the  assumption 
that  Douglas's  tree  was  P.  canadensis  L.,  whereas  P.  canadensis 
Bong.(=  Tsuga  Mertensiana)  was  intended  by  him.  Similar  cases 
might  be  cited — e.  g.  Pinus  balsamea  on  the  same  page  is  wrongly 
identified. 

The  Journals  abound  in  interesting  matter,  by  no  means 
confined  to  botanical  topics.  Douglas  was  a  man  of  keen 
observation,  and  animals  as  well  as  plants  form  the  subject  of  his 
notes.  Atmospherical  phenomena  are  also  chronicled,  and  his 
description  of  the  ascent  of  Mouna  Kuah  in  Hawaii,  the  frozen 
summit  of  which  he  succeeded  in  attaining,  gives  a  graphic 
account  of  that  volcano.  In  his  Narrative  of  a  Whaling  Voyage 
in  1833-36,  F.  D.  Bennett  mentions  his  meeting  with  Douglas  in 
Honoruru  shortly  after  his  return  from  the  ascent,  and  states 
that  "  his  collection  of  fossils  obtained  from  the  volcanic  moun- 
tains of  Hawaii  was  large  and  valuable."  Mr.  Wilks  makes  no 
reference  to  these  collections  in  his  memoir,  from  which  it  appears 
that  "  several  volumes  of  lunar,  chronometrical,  magnetical, 
meteorological,  and  geographical  observations  "  referring  to  the 
Columbia  river  region  and  California,  "  with  a  volume  of  field 
sketches,"  which  are  known  to  have  existed,  have  also  been  lost. 

In  one  respect  the  work  is  disappointing  :  we  refer  to  the 
memoir  which  occupies  pp.  295-7.  In  a  book  which  is  practically 
Douglas's  chief  monument,  this  should,  we  think,  have  been  as 
full  as  possible,  and  should  at  least  have  included  references  to 
the  numerous  biographies  already  existing,  some  of  which  are 
indicated  in  the  Biographical  Index  of  British  Botanists  and  show 
that  his  work  was  duly  recognized  by  his  contemporaries.  In 
Loudon's  Gardener  s  Magazine  for  June,  1842,  will  be  found  a  full 
report  of  the  Douglas  Monument  Committee  formed  within 
two  years  of  his  death,  whose  labours  resulted  in  the  erection, 
in  the  churchyard  of  Scone,  of  a  memorial  of  which  a  picture  as 
well  as  a  description  is  given,  and  which  represents  the  taste  of 
the  period  :  this,  with  the  inscription  which  accompanies  it,  might 
well  have  been  reproduced  in  the  Horticultural  Society's  volume. 
The  tablet  in  Honolulu  (in  the  Kawaiahoo  Church),  with  its  suit- 
able inscription,  is  duly  mentioned  on  p.  324.  The  full  account  of 
his  early  life  in  the  Companion  to  the  Botanical  Magazine  (ii.  29), 
with  the  portrait  which  accompanies  it,  should  both,  we  think, 
have  been  reproduced,  and  the  biography,  with  a  third  portrait,  in 
the  Gardener's  Magazine  for  1836  should  certainly  have  been 
mentioned,  if  only  for  the  interesting  fact  that  it  appears  in  three 
languages— English,  French,  and  German — in  parallel  columns. 
It  is  also  to  be  regretted  that  the  very  interesting  letters  from 
Douglas  in  the  Hooker  correspondence  at  Kew  have  not  been 
included  :  the  high  price  of  the  book  entitles  the  purchaser  to 
expect  as  complete  a  record  of  its  subject  as  possible. 
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BOOK-NOTES,    NEWS,    &c. 

At  the  meeting  of  the  Linnean  Society  on  February  4th,  Dr. 
Marie  C.  Stopes,  F.L.S.,  exhibited  and  described  a  fossil  of  doubt- 
ful affinity,  which  was  found  in  situ  by  the  exhibitor  in  the  Lower 
Greensand  at  Luccomb  Chine,  in  a  horizon  in  which  a  number  of 
new  plants  as  well  as  the  famous  Bennettites  Gibsonianus  have 
been  discovered.  The  specimen  in  transverse  section  of  an  area 
of  20  X  35  cm.  shows  a  uniform  structure  of  most  beautifully 
petrified  tissue,  which  appears  to  be  quite  unlike  any  known 
fossil.  Microphotographs  were  exhibited  showing  the  details  of 
the  tissues,  which,  in  many  respects,  are  like  a  giant  phlcem. 
The  name  Vectia  luccombcnsis  is  proposed.  At  the  same  meet- 
ing, Mr.  Kichard  F.  Towndrow,  of  Malvern  Link,  was  elected  an 
Associate  of  the  Society. 

The  Times,  which  has  in  so  many  ways  fallen  from  its  former 
estate,  published  in  its  issue  of  Feb.  13  a  "  Legend  of  tlie  Snow- 
drop," which  is  an  admirable  example  of  spurious  or  invented 
folklore.  This  would  of  course  not  matter,  if  it  were  not  specified 
as  an  "old  "  legend,  for  it  certainly  lacks  both  the  sanction  and 
the  spirit  of  antiquity :  one  had  supposed,  for  instance,  that  the 
immediate  consequence  of  the  Fall  was  expulsion  from  the 
Garden,  and  it  is  news  to  us  that  English  was  the  language  there 
employed,  though  we  believe  Welsh  has  put  in  a  claim  to  be  so 
considered.     This  is  the  paragraph  : 

"  According  to  the  old  legend,  it  was  after  the  Fall  that  Eve 
sat  weeping  alone  in  the  Garden  of  Eden,  which  was  swept  with 
snow  and  where  no  flowers  bloomed.  An  angel,  seeing  her  weep- 
ing, caught  a  snowflake  in  his  hand  and  breathed  upon  it,  and  it 
budded  and  blossomed  into  a  snowdrop.  Where  the  angel  stood 
there  broke  out  a  ring  of  snowdrops,  and  the  angel  said : 

'This  is  an  earnest.  Eve,  to  thee 
That  sun  and  summer  soon  shall  be.'  " 

We  are  glad  to  see  that  the  Publisher's  Circular  of  Feb.  13 
takes  up  the  question  of  the  defacement  by  publishers  of  books 
sent  for  review,  against  which  we  have  more  than  once  protested 
in  these  pages.  Except  in  cases  where  a  notice  is  more  or  less 
dependent  upon  or  connected  with  the  advertisement  of  the  book 
— and  it  will  hardly  be  denied  that  such  cases  exist — a  review 
entails  a  certain,  often  a  considerable,  amount  of  work  ;  and  the 
reviewer  should  be  able  to  put  the  volume  on  his  shelves  or  to 
give  it  away  in  an  undisfigured  state.  Even  should  he  sell  it,  he 
has  given  his  quid  pro  quo,  and  is  entitled  to  dispose  of  it  in  any 
way  ho  pleases.  The  following  are  the  more  important  passages 
of  the  article  in  question  : — 

"  Some  publishers— not  all,  of  course — keep  an  office  boy 
whose  job  it  is  to  spoil  review  copies  by  stamping  violet  ink,  or 
perforated,  "Compliments"  on  the  title-pages  of  books  going  to 
the  editors  of  the  great  daily  and  weekly  papers.  They  send  out 
these  ear-marked,  defaced  copies,  apparently  under  the  impression 
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that  the  editor  is  dying  to  notice  their  books,  and  that  he  has 
nothing  to  do  but  take  note  of  the  pubUsher's  wishes  .... 
Keally  this  system  of  defacing  copies  of  books  sent  out  for  review 
is  becoming  a  very  serious  detriment  to  the  interests  of  authors 
and  pubhshers — certainly  the  former,  as  they  should  perceive.  A 
book  sent  for  review  is  not  a  present  to  the  editor ;  it  is  sent  for 
a  consideration.  The  object  of  defacing  it  is  supposed  to  be  to 
prevent  its  sale  by  the  reviewer  at  some  better  price  than  a 
defaced  copy  would  fetch.  Now,  whatever  view  we  in  the  book 
trade  may  take,  there  is  only  one  view  that  any  self-respecting 
editor  can  take,  namely,  that  this  is,  to  say  the  least,  derogatory. 
There  was  not  quite  so  much  to  be  said  in  condemnation  of  the 
practice  at  first,  when  the  defacement  was  made  as  delicately  as 
any  defacement  at  all  can  be  done — though  the  principle  is  the 
same — but  it  has  become  a  '  custom  of  the  trade,'  and  spread  so, 
that  now  sixpenny  magazines,  shilling  reviews  and  ephemeral 
stuff  of  all  kinds  is  sent  to  editors  plastered  all  over  '  With 
compliments'  or  '  Eeview  Copy,'  or  'Gratis  Copy.'  It  is  such 
a  short-sighted  policy !  The  publisher  wants  a  good  review,  so 
does  the  author — infinitely  more  than  the  publisher  does,  because 
the  publisher  is  blase  about  reviews ;  it  is  not  his  wedding  or  his 
funeral ;  a  review  more  or  less,  good  or  bad,  does  not  worry  him 
the  length  of  a  cigarette.  But  the  author  sits  and  waits  and 
wonders  and  wonders,  and  in  the  majority  of  cases  does  not  know 
that  the  publisher  has  defaced  the  author's  child ;  punched  it, 
perhaps,  through  half  a  dozen  pages,  including  title-page  and 
frontispiece ;  and  still,  apparently,  expects  it  to  find  favour  in  the 
editor's  eyes." 

Part  3  of  vol.  vii.  of  the  Transactions  of  the  Wagner  Free 
Institute  of  Science  (Philadelphia,  October,  1914)  contains  a 
"  full  and  interesting  account  of  the  vegetation  of  South  Florida 
south  of  27^  30'  north,  exclusive  of  the  Florida  Keys."  The 
paper  is  illustrated  by  ten  plates  of  various  aspects  of  the 
vegetation  of  the  region,  and  is  accompanied  by  a  large  and 
useful  map. 

To  the  January  number  (vol.  iv.  part  3)  of  the  Journal  of 
Genetics  Mr.  Frank  C.  Miles,  of  the  U.  S.  Department  of  Agri- 
culture, contributes  "  a  Genetic  and  Cytological  Study  of  certain 
Types  of  Albinism  in  Maize."  After  a  summary  of  previous 
investigations,  the  author  describes  the  experimental  work  which 
has  been  conducted  in  connection  with  the  inheritance  of 
albinism  in  Maize  and  gives  an  anatomical  study,  illustrated 
by  figures,  of  the  leaves  of  certain  types.  An  excellent  coloured 
double  plate  accompanies  the  memoir. 

Our  contributor  Dr.  H.  F.  Wernham,  of  the  Botanical 
Department,  British  Museum,  has  joined  the  28th  London 
Battalion  (Artists'  Eifles). 


Joupn.  Bot. 
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"WITCHES'    BROOMS"    ON    BRITISH    WILLOWS. 

By  Miller  Christy,  F.L.S. 

(Plate  537.) 

I  DESIRE  to  call  attention  to  a  very  remax'kable  gall  which  has 
appeared  on  willow  trees  in  this  country  within  the  last  few  years 
and  is  apparently  spreading,  though  still  confined,  I  believe,  to  a 
very  limited  area  around  London ;  within  which  area,  however,  it 
is  already  immensely  abundant.'' 

The  gall  in  question  is  in  the  nature  of  the  "witches'  brooms  " 
so  often  seen  on  the  birch,  and  less  often  on  the  elm,  hazel, 
hornbeam,  and  other  trees;  but  this  particular  "  broom  "  appears 
on  willows,  on  which  trees,  I  believe,  no  form  of  "broom"  has 
hitherto  been  recorded  in  this  country.  Moreover,  it  develops  on 
the  female  flower,  not  on  a  branch  or  twig,  as  in  the  case  of  most 
other  of  these  brooms.  It  differs  also  from  most  other  brooms  in 
that,  wherever  it  appears,  it  seems  to  develop  in  great  abundance 
on  all  willows  growing  in  proximity ;  whereas  most  other  brooms, 
though  they  often  appear  in  great  abundance  on  particular  trees 
(especially  the  birch),  do  not  often  appear  in  great  abundance  on 
a  large  number  of  trees  growing  in  proximity  to  one  another. 
According  to  Houard.f  "witches'  brooms"  are  known  on  the 
Continent  by  names  having  much  the  same  significance  as  that 
used  here,  namely  wirrzopf,  liexenbesen,  and  donnerhesen. 

As  to  the  development  of  the  gall,  little  seems  to  be  known  in 
detail.  It  begins  to  develop,  however,  with  the  young  leaves  and 
flowers  early  in  the  spring.  I  have  not  yet  seen  it  myself  in  this 
earliest  stage.  Those  interested  may  look  for  it  during  the  current 
montb. 

By  the  middle  or  end  of  May  the  broom  has  developed  to  its 
full  size.  At  this  time,  each  l)room  resembles  an  elongated  bunch 
of  moss,  two  to  ten  inches  in  length,  and  of  an  olivaceous-green 
colour,  depending  from  one  of  the  smaller  branches  of  the  tree,  as 
represented  by  the  accompanying  photograph  (fig.  1). 

Mr.  W.  C.  Worsdell,  who  has  investigated  the  structure  of  one 
of  these  brooms  in  this  stage  of  its  development,  writes  me : — "Each 
female  flower  has  become  excessively  hypertrophied.  Not  only 
has  median  proliferation  occurred  to  an  exaggerated  degree,  but 
lateral  l)ranching  is  also  very  evident  in  each  flower ;  so  that, 
where  a  single  flower  slioukl  normally  be,  there  occurs  an 
inflorescence  of  a  very  complex  and  unusual  type,  due  to  the 
formation  of  an  enormous  number  of  virescent  flowers,  greatly 
congested  and  of  various  stages  of  development,  at  different 
points  on  the  proliferated  main  and  on  the  lateral  axes  of  the 

*  The  gall  in  question  must  not  be  confused  with  the  smaller  Rosette  Gall, 
caused  by  Cecidomijia  rosuria,  which  is  exceedingly  common  on  Sali.v  nlba  and 
others  species  of  willow  having  their  branches  chietly  erect.  Tiie  Kosette  Gall 
appears  on  the  twigs  only  and  is  always  terniinal. 

t  Lt>.<  Zoocecidies  des  Plantes  d' Europe  et  du  Biissin  dc  la  Mediterran^e,  i. 
p.  13-2  (1908). 
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original  simple  flower  (not  the  catkin)."  Mr.  Worsdell  regards  the 
structure  of  these  brooms  as  exceedingly  remarkable,  and  intends 
to  continue  his  investigations,  the  result  of  which  he  will 
publish  later. 

This  structure  may  be  seen  more  or  less  clearly  in  the  further 
photograph  (fig.  2),  which  shows  a  broom  bisected  as  nearly  as 
possible  along  the  median  line.  It  will  be  noticed  that  the 
number  of  incipient  virescent  flowerets  in  this  broom  is  very 
great — much  greater  than  would  be  produced  normally.  In  some 
of  the  larger  brooms  there  must  be  hundreds,  perhaps  thousands, 
of  these  flowerets ;  whereas,  normally,  no  more  than  twenty  or 
thirty  would  be  produced. 

As  the  summer  goes  on,  the  abortive  floral  organs  of  which  the 
broom  is  composed  begin  to  dry  up.  Mr.  E.  A.  Bowles  says  '•' 
that  "  The  growth  turns  bright  red  in  autumn  "  ;  but  this  I  have 
not  seen.  Still  later,  the  broom  turns  quite  black  and  comes  to 
resemble  nothing  more  than  a  large  number  of  used  and  shrivelled 
tea-leaves  strung  together  in  a  big  bunch,  as  shown  in  the  next 
photograph  (fig.  3).  In  this  state,  the  brooms  continue  to  hang 
on  the  trees,  often  dozens  on  each,  forming,  especially  when  they 
are  numerous,  very  conspicuous  objects,  not  unlike  birds'  nests. 

The  brooms,  or  some  of  them,  continue  to  hang  on  the  trees 
through  the  winter  and  at  least  until  the  following  summer,  when 
they  may  be  seen  hanging  side  by  side  with  the  green  new  brooms 
of  that  summer. 

The  gall  appears  to  be  well  known  upon  the  Continent ;  but 
as  to  its  range  there  I  have  little  information.  It  is  met  with 
chiefly,  I  believe,  in  Germany,  Switzerland,  and  elsewhere  in 
Central  Europe.  Mr.  E.  J.  Chittenden  informs  me  that  he  has 
received  specimens  from  near  Stuttgart,  sent  by  Herr  Pfitzer,  the 
nurseryman. -j 

On  the  Continent,  the  gall  is  attributed  to  the  action  of  a  gall- 
mite  belonging  to  the  genus  Eno2)hyes  (formerly  Phytoptus), 
which  has  been  elaborately  monographed  by  Prof.  Alfred  Nalepa, 
of  Vienna.]:  Different  members  of  this  genus  are  known  to 
produce  witches'  brooms  on  some  of  the  other  trees  mentioned 
above.  The  particular  species  which  is  supposed  to  produce  these 
brooms  on  the  willow  has  been  named  Eriopliyes  triradiatus  by 
Prof.  Nalepa.  §  There  are,  however,  other  allied  members  of  the 
genus  (such  as  E.  salicimis,  E.  tetranothrix,  and  E.  rudis),  and 
Houard  mentions  several  of  them  as  found  in  these  brooms. 

According  to  Prof.  Nalepa,  the  mite  is  to  be  found  in  the  gall 
only  when  the  latter  is  in  the  incipient  stage.  I  have  myself 
examined  mature  brooms  without  being  able  to  detect  either  mites, 

*  Journ.  Koy.  Hort.  Soc,  xxxvi.  p.  cxvii  (1910-11). 

t  Houard  gives  (op.  et  loc.  cit.)  a  fairly-good  description  of  the  gall,  as  well 
as  a  small  and  poor  figure  of  it. 

I  See  Zoologische  Jahrbiicher,  vii.  pp.  284-285  (Jena,  1894) ;  Denkschr. 
Akad.  Wiss.,  Wien,  1900,  p.  214,  and  pi.  v.  figs.  3  and  4  ;  and  Zoologica,  heft 
61  (Stuttgart,  1911),  p.  221  and  pi.  ii.  figs,  ba  and  h. 

§  Anzeiger  Akad.  Wiss.,  Wien,  1892,  p.  128. 
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eggs,  01-  cysts.  Miss  Lister  and  Miss  Hibbevt-Ware,  who  have 
searched  early  stages  (though,  perhaps,  not  the  earhest)  have 
been  equally  unsuccessful.  Mr.  E.  W.  Swanton  has,  I  understand, 
examined  galled  flower-buds  as  early  as  the  middle  of  March,  with- 
out finding  any  traces  of  mites  ;  and  the  authorities  at  Kew  have 
been,  I  am  informed,  equally  unsuccessful.  This  disappearance 
from  the  gall,  apparently  at  a  very  early  stage,  of  the  supposed 
originating  cause  of  the  development  is  puzzling,  especially  wiien 
we  consider  the  remarkable  size  to  which  the  growth  afterwards 
attains.  It  is  possible  that,  as  in  the  case  of  some  other  witches' 
brooms  and  other  galls,  the  growth  of  some  parasitical  fungus, 
admitted  where  the  mites  have  pierced  the  cortex,  may  have 
something  to  do  with  this  very  abnormal  development ;  but  no 
such  fungus  has  been  actually  observed. 

That  the  gall  in  question  has  appeared  in  this  country  during 
the  last  few  years  only  is  proved,  I  think,  by  the  fact  that  there 
is  no  mention  of  it  in  the  late  Mr.  E.  T.  Connold's  books  on 
British  Galls,- in  Mr.  E.  A.  Fitch's  article  on  "  The  Galls  of  Essex,"t 
in  the  writings  of  Miss  E.  A.  Ormerod,  in  Mr.  Swanton's  recently 
published  work  on  the  subject,  [  or  in  any  other  English  works 
upon  the  subject  of  plant-galls.  Moreover,  the  Rev.  E.  F.  Linton, 
whose  Monograph  of  the  British  Willows  (1913)  is  familiar  to 
most,  writes  me  that  the  gall  in  question  is  quite  unknown  to  him. 
Prof.  A.  Henry,  of  Dublin,  and  Dr.  C.  E.  Moss,  of  Cambridge,  both 
inform  me  that  they  also  are  quite  unfamiliar  with  any  such  gall 
on  British  Willows.  It  is  quite  inconceivable  that  so  striking  a 
growth  could  have  remained  unnoticed  by  such  authorities  on 
British  Willows,  had  it  been  established  long  in  this  country. 

As  a  matter  of  fact,  so  far  as  I  have  been  able  to  ascertain,  it 
was  first  noticed  in  Britain  no  longer  ago  than  1906,  when,  on 
October  9th,  Mr.  F.  J.  Chittenden  exhibited  examples  from  Buck- 
hurst  Hill,  Essex,  before  a  meeting  of  the  Scientific  Committee  of 
the  Royal  Horticultural  Society,  j  Nearly  four  years  later,  on 
2nd  August  1910,  Mr.  E.  A.  Bowles  showed  before  the  same  body 
specimens  from  Enfield. ||  About  the  same  time,  Mr.  Walter  Fox, 
of  Romford,  saw  examples  on  a  willow  at  Dagenham,  but  he  did 
not  record  the  fact.  Either  then  or  shortly  after,  too,  the  gall  was 
observed  on  willows  growing  round  the  Epping  Forest  Museum 
of  the  Essex  Field  Club,  at  Chingford,  Essex  ;  and  specimens  from 
there,  preserved  in  formalin  by  Mr.  William  Cole,  about  the  date 
indicated,  are  in  the  Essex  Museum  of  Natural  History  at 
Stratford.  Soon  after  this  date,  too,  Mr.  W.  C.  Worsdell  received 
and  examined  specimens  from  Chingford. 

I  myself  first  saw  the  gall  on  2;3rd  May  1913,  very  abundantly, 
on  the  many  willows  growing  around  the  vast  reservoirs  of  the 
Metropolitan   Water  Board,  at  Walthamstow,  about  four  miles 


*  British  Vegetable  Galls  (1901)  and  Plant  Galls  of  Great  Britain  (1909). 

t  Trang.  Essex  Field  Club,  ii.  pp.  98-15G  (1S8-2). 

t  British  PLint  Galls  (1912). 

§  Jonrn.  Roy.  Hort.  Soc,  xxxii.  p.  Ixxxix  (1907). 

il  Op.  cit.,  xxxvi.  p.  cxvii.  (1910-11). 
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from  Chingford ;  and  I  saw  it  again  (still  more  abundantly)  at  the 
same  place  on  18th  June  1914.  Some  specimens  gathered  at 
Walthamstow  on  this  date  I  exhibited  before  the  Linnean  Society 
on  December  17th  last,  when  a  good  deal  of  interest  was  shown 
in  them.  As  a  result,  I  have  been  favoured  with  much  additional 
information  throwing  light  on  its  present  distribution  in  this 
country.  Further,  I  have  since  seen  the  gall  in  not  a  few  other 
localities.  In  several  cases,  I  have  seen  it  from  the  windows  of 
railway  trains,  so  prominent  are  the  brooms  after  the  leaves  have 
fallen  in  autumn. 

Taking,  first,  the  north  side  of  the  Thames  (which  includes  all 
the  localities  mentioned  above) :  I  may  record  having  seen  witches' 
brooms  on  willows  at  Rainham,  Barkingside,  and  Harold  Wood, 
all  in  Essex.  Mr.  Walter  Fox  has  sent  me  specimens  from 
Dagenham,  Hornchurch,  Harold  Wood,  and  Castle  Hedingham, 
all  in  the  same  county ;  as  also  is  Leytonstone,  where  Miss  G. 
Lister  has  observed  brooms  in  great  quantities. 

Turning  next  to  the  county  of  Middlesex,  it  is  strange  to  have 
to  record  that  a  tree  thickly  covered  with  brooms  grows  near  the 
eastern  end  of  Red  Lion  Square,  Holborn — a  fact  kindly  pointed 
out  to  me  by  Mr.  Hugh  Boyd  Watt.  Mr.  William  Cole  informs 
me  that,  within  the  last  year  or  two,  he  has  seen  specimens  of  the 
gall  from  Hornsey.  At  Highgate,  Mr.  Watt  informs  me,  it  has 
been  noticed  in  a  garden  in  Tufnell  Park  and  on  Dartmouth  Park 
Hill,  but  not  on  the  West  Hill  or  in  Waterlow  Park.  At 
Hampstead,  it  occurs  in  unusual  abundance  on  a  very  large 
number  of  willows  growing  on  the  East  Heath  and  Parliament 
Hill  (as  Mr.  Hugh  Boyd  Watt  has  been  good  enough  to  show  me), 
but  has  not  yet  extended  to  the  West  Heath,  the  North-west 
Heath,  or  Golder's  Hill.  The  appearance  of  the  gall  in  such 
striking  abundance  has  naturally  excited  a  good  deal  of  interest 
among  the  members  of  the  Hampstead  Scientific  Society,  whose 
attention  was  drawn  to  it  by  Mr.  Watt  and  Mr.  James  Burton  at  one 
of  the  Society's  meetings  in  May  1914.  At  another  meeting,  on 
15th  February,  additional  information  was  imparted  by  Mr.  Watt, 
who  has  taken  much  interest  in  the  appearance  of  the  broom,  and 
has  submitted  specimens  to  the  authorities  at  Kew  and  to  other 
botanists.  He  has  also  published  a  brief  article  upon  it."-  I  am 
indebted  to  him  for  much  kind  help  and  information. 

As  to  the  southern  side  of  the  Thames  ;  Mr.  Edward  Step 
informs  me  that  he  has  had  the  appearance  of  the  gall  reported  to 
him  from  various  places  in  the  northern  part  of  Kent.  On 
30th  October  last  I  saw  it  in  very  great  abundance — say,  some 
scores  on  each  tree — on  a  large  number  of  willows  growing  around 
the  station  and  elsewhere  at  Eltham. 

It  will  be  found  on  investigation  that  all  these  localities,  with 
one  exception,  lie  within  a  radius  of  little  more  than  a  dozen 
miles  round  London,  the  furthest  out  being  near  Harold  Wood, 
fifteen  or  sixteen  miles  from  the  City.     The  one  locality  named 

*  Trans.  Roy.  Scott.  Arboricultural  Soc,  xxix.  pp.  115-116  (1915) 
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which  Hes  outside  this  area  is  Castle  Hedingham,  in  north  Essex, 
just  sixty  miles  from  London.  From  a  willow  at  this  place  Mr. 
Walter  Fox  has  sent  me  a  portion  of  a  gall  which  appears  to  be 
of  the  kind  under  consideration  ;  but  the  fragment  is  so  small 
that  it  is  difficult  to  be  certain.  Assuming  that  it  is  so,  Castle 
Hedingham  is,  so  far  as  I  know,  the  only  place  in  Britain,  outside 
the  metropolitan  area,  at  which  the  gall  has  been  observed  as  yet. 
One  cannot  doubt,  however,  that  it  is  likely  to  spread  both 
rapidly  and  widely.  ■■ 

Another  curious  feature  in  connection  with  the  spread  of  the 
gall  is  its  sudden  appearance  in  great  abundance  on  all  tlie  willows 
in  any  one  locality.  Of  this  I  have  heard  from  various  observers. 
Naturally,  such  a  phenomenon  has  attracted  a  good  deal  of 
attention  and  has  caused  surprise  to  many  people  who  have  seen 
the  brooms  without  understanding  their  nature.  According  to 
Mr.  Hugh  Boyd  Watt,  the  brooms  first  appeared  at  Highgate  in 
1911  and  at  Hampstead  in  1912. f  The  following  summer  (1913) 
was  that  in  which  they  were  first  seen  at  many  other  places. 
This  was  the  case  at  Leytonstone,  as  Miss  Lister  informs  me,  and 
in  Eed  Lion  Square,  as  the  custodian  tells  me.  As  to  the  trees 
round  the  station  at  Eltham,  Kent,  the  station-master  informs  me 
that  they  also  were  first  affected  in  1913.  He  tells  me,  too,  that, 
since  the  leaves  fell  in  the  following  autumn,  many  passengers 
alighting  or  waiting  on  the  platform  have  asked  him  what  kind  of 
birds  composed  that  flock  on  tlie  trees  around ;  and  that,  on  his 
bidding  them  to  look  again  at  the  supposed  birds,  they  have  then 
asked,  "  Oh !  are  they  nests,  then  ?  "  This  well  illustrates  the 
size  and  abundance  of  the  galls  there.  The  trees  already 
mentioned  at  Hornchurch  first  became  affected  in  the  summer  of 
1911,  a  fact  for  which  Mr.  Walter  Fox  can  vouch. 

As  to  the  species  of  willow  on  which  the  gall  appears,  I  can 
only  say  that  I  believe  this  is  usually  some  form  of  Salix  fragihs, 
the  "Open-bark,"  "Crack,"  or  "Wrong"  Willow.  The  British 
willows  form,  however,  so  highly- critical  a  group  that  one  hesitates 
before   speaking   confidently.      Mr.    Worsdell   believes   that   the 


*  Since  the  foregoing  was  put  into  type,  I  have  heard  of  the  appearance  of 
the  gall  in  several  fresh  localities.  Mr.  Harold  .J.  Uurkill  saw  it,  in  M;irch  11)07, 
at  Woodford  Green  and  between  Woodford  and  Snaresbrook.  Mr.  Percy 
Thompson  saw  it  in  Monk  Wood,  Epping  Forest,  in  1907,  and  says  that  it 
has  since  become  frequent  throughout  ihe  district.  It  seems  probable,  indfed, 
that  this  district  was  that  in  which  the  gall  first  appeared  in  Britain,  in  either 
190G  or  iy07.  Mr.  Dennis  saw  it  in  Dean's  Yard,  Westminster,  in  1913;  in 
Battersca  Park,  in  lltll  ;  and  on  Streatham  Common  (a  single  broom  only) 
in  the  same  year.  Mr.  Gilbert  C.  Cooke,  of  Wanstead,  writes  me  that,  on 
2oth  December,  1911,  he  saw  the  gall  on  trees  near  Stroud,  Glos. ;  also  that, 
since  that  date,  his  cousin,  Mr.  W.  C.  Cooke  (a  son  of  the  late  Dr.  M.  C.  Cooke), 
has  seen  it  at  Gerrard's  Cross,  Bucks,  as  well  as  at  Entield  and  Wood  Green. 
Mr.  Burkiil  saw  it,  in  January  and  March  191."),  at  various  places  near  Hammer- 
smith Bridge,  Barnes,  and  Kew  Bridge.  These  observations  extend  the  area  of 
infection  not  only  to  the  district  immediately  west  of  London  (from  whicli  I 
had  previously  no  records),  but  also  to  the  West  of  England.  It  may  be  tliat 
the  gall  is  already  much  more  widely  distributed  throughout  England  than  I 
have  as  yet  any  idea  of. 

t  Trans.  Koy.  Scott.  ArboricuUural  See,  xxix.  p.  115  (191-')). 
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specimens  from  Chingford,  which  he  examined,  were  from  trees 
of  this  species.  Further,  Mr.  Walter  Fox  writes  me  that  the  tree 
at  Dagenham  from  which  he  collected  the  specimens  mentioned 
above  was  S.  fragilis,  and  that  the  galled  trees  at  Hornchurch 
were  in  part  S.  fragilis  and  in  part  its  so-called  varieties  britannica 
and  russelliana. 

There  can  be  no  doubt,  however,  that  the  gall  appears  also  on 
other  willows.  Prof.  Nalepa  refers  "  to  its  appearance  on  S.  alha 
and  S.  babylonica,  as  well  as  on  S.  fragilis.  Mr.  Hugh  Boyd 
Watt  says  f  that  at  Hampstead  he  has  observed  it  on  all  these, 
and  also  on  S.  vitellina.l  Mr.  Chittenden  believes  that  the 
specimens  of  the  gall  submitted  to  him  in  1906  were  on  S.  alba. 

Whether  the  gall  ever  appears  on  the  East  Anglian  "  Close- 
bark  "  or  "Cricket-bat"  Willow  (S.  alba  var.  ccerulea)  remains  to 
be  seen.  One  thing  I  can  assert,  however,  with  some  confidence 
— it  has  not  yet  been  observed  thereon.  I  happen  to  live  in 
mid-Essex,  where  this  particular  willow  now  grows  in  immense 
abundance,  being  cultivated  literally  as  a  crop ;  and  I  feel  sure 
that,  had  it  occurred  thereon,  I  should  have  observed  the  fact. 
Possibly,  however,  the  absence  of  the  gall  may  be  due  to  the  fact 
that  it  has  not  yet  invaded  the  district  in  question.  At  the  same 
time,  the  twigs  of  this  willow  are  so  slender  and  so  markedly 
erect  that,  unlike  those  of  S.  fragilis,  they  seem  ill-suited  to 
support  such  large  and  heavy  galls  as  these  brooms. 

That  the  gall,  owing  to  its  large  size  and  its  great  abundance 
wherever  it  appears,  must  have  a  weakening  and  generally- 
prejudicial  effect  on  any  willow-trees  affected  by  it  can  hardly  be 
doubted.  Indeed,  one  at  least  of  the  many  trees  affected  by  it  at 
Eltham  appears  to  have  been  killed  by  it.  Again,  the  tree  in 
Red  Lion  Square  looks  as  though  it  might  not  survive  another 
year,  many  of  its  smaller  twigs  being  already  dead.  It  is  to  be 
hoped,  therefore,  that  the  Bat  Willow,  a  valuable  and  profitable 
crop,  will  prove  to  be  immune  from  the  gall :  otherwise  a  serious 
economic  problem  may  arise.  It  is  fortunate  that  S.  fragilis,  the 
species  which  seems  to  be  most  affected  by  the  gall,  is  a  tree  of 
almost  no  economic  value. 

In  the  extraordinary  invasion  of  England  by  this  remarkable 
gall,  we  seem  to  have  a  case  very  similar  to  the  invasion  of  this 
country  by  the  well-known  Marble  Gall  (produced  by  Cijnips 
hollari,  a  hymenopterous  insect)  on  the  oak.  This  mid-European 
gall  was  first  observed  in  Britain  in  1834,  in  the  neighbourhood  of 
Exeter.  The  manufacture  of  cloth  was,  at  that  time,  largely 
carried  on  in  that  district ;  and  it  has  been  surmised  that  the 
Marble  Gall  may  have  been  introduced  there,  either  accidentally 
or  perhaps  experimentally,  by  someone  who  hoped  to  be  able  to 
utilize  it  for  dyeing  purposes,  in  place  of  the  somewhat-similar 

*  Op.  et  loc.  cit.  t  Op.  et  loc.  cit. 

I  On  all  trees  of  Salix  babylonica  growing  on  Hampstead  Heath,  the  brooms 
assume  (as  Mr.  Watt  has  pointed  out  to  me)  an  unusually  large  but  very  thin 
and  straggly  form,  which  I  have  not  seen  elsewhere. 
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Aleppo  Gall,  produced  by  Cijnips  tinctoria,  which  was  then 
imported  from  the  Levant  in  large  quantities  for  dye-making. 
However  this  may  be,  the  gall  (or,  rather,  the  insect  producing  it) 
spread  quickly,  first  over  Devonshire  (whence  it  was  called  at  first 
"the  Devonshire  Gall  ")  and  later  over  the  adjacent  counties.  In 
time,  it  spread  still  further,  until  now  (as  Mr.  Edward  Connold 
remarks  ■')  "  it  may  be  found  on  almost  every  hedgerow  where 
there  is  oak  throughout  the  whole  of  Britain."  It  has  become,  in 
fact,  one  of  our  very  commonest  and  most  widely-distributed  galls. 

This  remarkable  invasion  naturally  excited  during  its  pro- 
gress a  very  large  amount  of  interest,  and  tlie  literature  relating  to 
the  matter  is  extensive.  During  its  progress  many  people  became 
apprehensive  lest  serious  injury  might  be  done  to  British  oaks; 
but  fortunately  this  fear  has  not  been  realized,  in  spite  of  the 
immense  abundance  of  the  gall.  It  is  to  be  hoped,  therefore,  that 
the  newly-introduced  willow  gall  will  prove  equally  harmless  to 
the  British  willows. 

I  am  indebted  to  all  those  I  have  mentioned  for  help  and 
information  kindly  given.  Not  least  have  1  to  thank  Mr.  Savage, 
of  the  Linnean  Society,  for  the  excellent  photographs  from  which 
my  illustrations  have  been  made. 


TWO     NEW    MEXICAN     AMARANTHS. 

By  S.  F.  Blake,  A.M. 

Amaranthus  annectens.  Dioicus  ramosus  verosim.  adscen- 
dens  vel  procumbens  ramis  elongatis.  Caulis  crassulus  striatus 
glaber  vel  ad  nodos  sparse  glanduloso-puberulus.  Folia  (media 
et  superiora)  alterna  crassa  parva  oblonga  vel  oblongo-spathulata 
apico  truncata  vel  retusa  cuspidata  basi  in  petiolum  cuueate 
angustata  +  glutinosa  infra  valde  penninervia  (venis  ca.  5-6-jugis), 
lamina  1-1-8  cm.  longa  S-i-o  mm.  lata.  Petioli  4-9  mm.  longi 
submarginati.  Spicae  masculas  tlexuosiii  angustissimie  supra 
nudai  simplices  basi  interruptte  folioso-bracteatie  sparsissime 
ramosa3  1-7  dm.  longae  1"1  cm.  crassae.  Calycis  masculi  2-3  mm. 
longi  sparse  glandulosi  sepala  5  ovalia  subacuta  mucronata  scariosa 
viridi-carinata;  stamina  5.  Spictc  feminea3  tiexuoScB  angustissima 
simplices  vel  basi  ramosae  nudic  infra  interruptae  7-25  cm.  long;© 
8-10  mm.  crasscC,  glomerulis  ca.  •1-7-tloris.  Florum  femineorum 
bractea3  2  minutte  ovali-ovatas  acutie  mucronulatic  1'3-1'7  mm. 
longoB  ;  sepala  5  basi  incrassata  subcoriacea,  duobus  exterioribus 
brevioribus  late  obovato-oblongis  retusis  cuspidatis  scariosis  carina 
viridi  angusta  ca.  2'2  mm.  longis,  tribus  interioribus  cqualibus  lato 
obovato-spathulatis  retusis  cuspidatis  uninerviis  scarioso-margi- 
natis  2-5-2-9  mm.  longis;  styli  3  vel  interdum  2.  Utriculus 
ovoideo-fusiformis  biconvexus  sub-5-anguhxtus  pauUum  intiatus 
leviter  ruguloso-striatulus  carnoso-coriaceus  pallidus  indohiscens 
3  mm.    longus   sepala  interiora  tertia  parte  superans.      Semen 

*  British  Oak  Galh,  p.  104  (1908). 
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brunneo-nigrum  lucidissimum  globoso-ovoideum  1-6-1-7  mm. 
longum  1-4-1-5  mm.  latum.— Yucatan  :  seashore,  Celestun,  May 
12th,  1868,  A.  Schott,  360  (type  in  Brit.  Mus.). 

Amaranthus  lepturus.  Monoicus  erectus  ramosus  ad  1  m.  al- 
ta.  Cauhs  tenui  salbidus  glaber  subangulatus.  Foha  media  rhom 
boideo-ovaHa  apice  obtusa  vel  retusa  cuspidulata  basi  late  cuneata 
glabra  lepidotoideo-rugulosa  infra  vix  pallidiora  penninervia  (venis 
6-7-jugis)  2- 1-2-7  cm.  longa  1-3-1-6  cm.  lata.  Petioh  angustissime 
marginati  14-2-8  cm.  longi.  Spicse  erectse  terminates  et  laterales 
non  paniculate  lloribus  maxima  ex  parte  femineis  paucis  mascuHs 
admixtis  angustissimae  apice  acutiB  e  paniculis  brevissimis  glo- 
merulatis  multifloris  (quarum  superiores  subapproximatae  nudae 
medise  et  inferiores  disjunctas  vel  remotae  et  folioso-bracteatae 
sunt)  compositse  (1)  2-2-4-1  dm.  longae  6-17  mm.  crassae.  Florum 
masculorum  bracteae  2  subulato-lanceolatae  falcatas  patentes  sub- 
aristatsB  glabrae  inaequales  virides  scarioso-marginatae  longior 
3-2  mm.  longa  ;  sepala  5  ovato-lanceolata  acuta  aristato-cuspidata 
scariosa  viridi-carinata  extimum  ceteris  paullo  longius  2  mm. 
longum  ;  stamina  5.  Florum  femineorum  bracteae  2  lanceolato- 
subulatiB  subaristatae  patentes  vel  recurvatae  virides  scarioso- 
marginatee  glabrae  valde  inasquales  longior  3  mm.  longa  ;  sepala  5 
oblongo-spathulata  supra  subpatentia  vel  retusa  vel  obtusa  vel 
interdum  (sed  extimum  semper)  subacuta  mucronulata  glabra  vel 
infra  pilis  brevibus  perpaucis  medio  viridia  scarioso-marginata 
extimum  paullo  longius  2-5  mm.  longum ;  styh  3  vel  interdum  2. 
Utriculus  calyce  multo  brevier  levis.  Semen  subcomplanato-sub- 
globosum  brunneo-nigrum  lucidum  1-2  mm.  longum. — Lower 
California :  hills,  Magdalena  Bay,  1839,  Barclay,  n.  3094  (type  in 
Brit.  Mus.). 

THREE    EARLY    JAMAICAN    BOTANISTS. 
By  a.  B.  Rendle,  F.R.S. 

In  the  course  of  our  work  on  the  '  Flora  of  Jamaica,'  Mr. 
Fawcett  and  I  have  had  the  opportunity  of  examining  a  collection 
of  plants  made  in  the  island  by  Dr.  Arthur  Broughton,  a  native  of 
Bristol  and  an  M.D.  of  Edinburgh,  who  went  to  Jamaica  in  1783, 
and  died  there  in  1796.  His  interest  in  botany  found  expression 
in  the  Enchiridion  Botanicum,  a  descriptive  list  of  the  genera  and 
species  of  British  plants  (1782),  and  the  Hortus  Eastensis,  a 
Catalogue  of  the  plants  cultivated  in  Mr.  East's  Botanic  Garden 
in  the  mountains  of  Liguanea,  in  Jamaica  (1792 ;  ed.  2,  1794). 
The  collection  of  plants  referred  to  is  in  four  foHo  volumes,  and 
bears  the  date  1786-90.  It  was  formerly  in  the  City  Library  at 
Bristol,  but  is  now  preserved  in  the  Bristol  Museum,  and  through 
the  kindness  of  the  Curator,  Mr.  H.  Bolton,  we  have  been  able  to 
examine  it.  The  plants  are  mounted  in  the  book-form  usual  in 
those  days,  but  are  in  no  systematic  order;  they  are  carefully 
named,  and  information  as  to  locality  is  often  added. 

Dr.   Broughton's  bequest   included   some  bound   volumes   of 
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coloured  drawings  of  the  plants  and  animals  found  in  the  island. 
The  drawings  are  signed  Jo.  Lindsay,  \vith  dates  ranging  from 
1758  to  1771.  Many  of  them  are  accompanied  hy  careful  de- 
scriptions, indicating  that  the  author  was  a  keen  and  somewhat 
critical  student  of  natural  history.  The  volumes  are  styled  on  the 
hack  "  Elegancies  of  Jamaica,"  and  evidently  represent  material 
for  a  work  on  the  natural  history  of  Jamaica.  Four  volumes  are 
extant:  vol.  ii.  contains  plants,  and  the  remaining  vols,  iii.,  iv.,  and 
v.  birds,  mammals,  fish,  mollusca  and  hydrozoa,  and  insects  and 
amphibia,  respectively.  The  drawings  are  good  representatives  of 
the  objects  indicated,  which  in  many  cases  are  shown  in  their 
natural  surroundings.  With  the  volume  of  drawings  of  plants  is 
a  letter  dated  May  2,  1775,  from  Dottingen,  in  St.  Elizabeth, 
signed  Rt.  Brown,  and  addressed  to  the  Rev.  John  Lindsay,  D.D., 
announcing  the  despatch  of  a  specimen  of  the  leaves,  flower  and 
fruit  of  the  lace-bark  tree,  and  expressing  the  hope  that  the  book 
will  soon  be  published. 

Through  the  kindness  of  Mr.  Frank  Cundall,  F.S.A.,  secretary 
of  the  Institute  of  Jamaica,  we  have  received  the  following 
information  : — 

John  Lindsay,  D.D.,  was  ordained  in  London  in  1753,  and  in 
1768  became  rector  of  St.  Thomas-ye-Vale,  Jamaica,  where  he 
officiated  until  1773,  when  he  became  I'ector  of  the  Parish  Church 
of  St.  Catherine  in  Spanish  Town,  the  present  Cathedral.  In  the 
same  year  he  received  from  the  University  of  Edinburgh  the  title 
of  Doctor  of  Theology.  He  remained  in  Spanish  Town  until  his 
death  "  of  bile  "  on  November  2nd,  1788.- 

The  story  of  the  drawings  is  explained  by  the  following  f  : — 

On  the  11th  of  December,  1770,  John  Lindsay  presented  a 
petition  to  the  House  of  Assembly  as  follows : — 

"  That  the  petitioner  has  been  engaged,  for  eleven  years  past, 
in  the  expensive  and  laborious  exercise  of  collecting  drawings  of 
the  most  curious  and  l)cautiful  plants,  trees,  fruits,  birds,  insects, 
fishes,  &c.,  of  this  island ;  into  which  pursuit  he  was  chiefly 
drawn,  from  the  deficiences  and  incorrectness  which  to  him 
appeared  to  be,  in  the  descriptive  drawings  of  former  collectors  of 
this  kind  : 

"  That  the  petitioner  humbly  apprehends  nothing  can  more 
tend  to  the  satisfaction  of  the  learned,  or  give  the  world  more  just 
and  agreeable  ideas  of  this  island,  and  the  West  Indies  in  general, 
than  to  see  before  them  a  complete  proportioned  representation  of 
those  beautiful  articles  in  the  animal  and  vegetable  part  of  the 
creation,  which  most  peculiarly  adorn  and  characterise  our 
southern  climates : 

"  That  the  mutilated  sections  of  botanic  writers,  in  their  plates 
and  figures,  the  petitioner,  with  great  deference,  apprehends  can 
give  no  general  satisfaction  :  and  flatters  himself  ho  has  struck  out 
such  a  clear  description  in  the  forms,  proportions,  and  colouring  of 
his  designs,  which  are  represented  entire,  and  actually  drawn  from 

•  Journal  of  Institute  of  Jamaica,  ii.  ■p.  il3.  f  Tom.  cit.,  ■p.  2i8. 
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nature  that  if  published,  will  yield  a  satisfaction  to  foreigners  in 
particular ; 

"  The  petitioner  also  further  most  humbly  sheweth,  that  his 
collection  will  consist  of  upwards  of  two  hundred  copper-plates,  of 
very  peculiar  workmanship,  in  two  volumes  of  royal  folio,  and  will 
be  attended  with  great  expense  : 

"  And  praying  that  this  house  will  cause  such  inquiry  and 
inspection  to  be  made  of  the  premises,  as  may  be  necessary,  that 
such  report  may  be  made  thereof,  as  to  them  may  seem  meet." 

It  was  ordered  that  the  consideration  of  the  said  petition  be 
referred  to  a  Committee,  who  gave  Lindsay  but  cold  comfort, 
reporting  on  the  13th  of  December  that  they  have  "  examined 
his  drawings  of  the  plants,  animals,  birds,  fishes,  insects,  of  this 
island,  and  are  of  opinion,  that  it  is  a  work  of  great  labour  and 
ingenuity,  that  the  drawings  in  general  are  well  adapted  to  convey 
a  proper  idea  of  what  they  are  tended  to  represent,  and  will  merit 
the  attention  of  the  curious  in  natural  history  " ;  with  which 
report  the  House  agreed,  and  there  the  matter  seems  to  have  ended. 

To  The  Gentleman'' s  Magazine  of  December,  1781,  and  Decem- 
ber, 1783,  Lindsay  contributed  "  An  Examination  of  the  Hypo- 
thetical Doctrine  of  Water- Spouts,  in  Opposition  to  the  Ingenious 
Speculations  of  Dr.  B.  Franklin  of  Philadelphia,  F.R.S.,  by  the 
Eev.  John  Lindsay,  D.D.,  Rector  of  the  Parish  of  St.  Catherine, 
and  Town  of  St.  Jago  de  la  Vega,  in  Jamaica,"  which  was 
reprinted  in  the  Jo^irnal  of  the  Institute  of  Jamaica,  vol.  ii. 

The  Rev.  John  Lindsay  must  not  be  confused  with  John  Lind- 
say,* surgeon  and  correspondent  of  Sir  Joseph  Banks  and  a  friend 
of  Dr.  Hope  of  Edinburgh,  who  is  referred  to  by  Dr.  Wm.  Wright 
[Memoirs,  p.  200)  as  "  a  surgeon  and  expei't  botanist,"  who 
"  discovered  Cinchona  hrachycarpa  in  the  parish  of  Westmoreland, 
Jamaica,  in  1785."  An  account  of  this  plant  and  of  Quassia  poly - 
(jama,  or  bitter- wood  of  Jamaica,  was  published  by  Lindsay  in  the 
Transactions  of  the  Royal  Society  of  Edinburgh  (iii.  205,  1794),  of 
which  Society  he  was  elected  a  Fellow  in  1793.  That  he  was  a 
keen  observer  is  shown  from  his  paper  read  in  1791,  entitled  an 
"  Account  of  the  Germination  and  Raising  of  Ferns  fi'om  the 
Seed  "  (Trans.  Linn.  Soc.  ii.  93,  1794),  in  which  he  gives  a  very 
clear  account  of  his  discovery  of  the  germination  of  the  spore, 
formation  of  the  prothallium,  and  development  of  the  young  fern. 
In  a  later  communication  (on  p.  313)  in  the  form  of  an  extract 
from  a  letter  to  Sir  Joseph  Banks,  dated  June  30,  1792,  the 
original  of  which  is  in  the  Banks  "  Correspondence,"  Lindsay 
refers  to  his  successful  germination  of  the  farina  from  the  fructifica- 
tion of  Lycojjodium  annuum  and  from  the  capitula  of  Bryum 
ccespititiwn,  the  latter  case  confirming,  as  pointed  out  in  a  note 
by  Sir  J.  E.  Smith,  Hedwig's  previous  observations  in  mosses. 

In  the  Edinburgh  New  Philosophical  Journal,  ii.  317-9  (1827), 
are  published  tables  of  "  Meteorological  Observations  made  in 
Jamaica  by  the  late  John  Lindsay,  Esq.,  Surgeon,  Jamaica  "  ;  and 

*  Britten  &  Boulger,  Biographical  Index  of  British  and  Irish  Botanists. 
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it  is  interesting  to  note  that  Lindsay  anticipated  Dutrochet  in  his 
observations  on  the  mechanism  of  the  motion  in  the  leaves  of  the 
Sensitive  Plant  {Mimosa  pudica).  Sir  J.  E.  Smith  in  his  Introduc- 
tion to  Botany,  ed.  vi.  p.  33  (1827),  refers  to  a  paper  by  Mr.  Lindsay 
of  Jamaica  "  read  long  ago  to  the  Royal  Society  but  not 
published"  in  which  he  "thought  he  demonstrated  the  medulla 
in  the  leaf-stalk  of  the  Mimosa  imdica,  or  Sensitive  Plant,  to  be 
the  seat  of  irritability."  In  the  Quarterly  Jo^irnal  of  Science, 
1827,  ii.  p.  76,  Herbert  Mayo,  in  a  communication  of  some 
observations  on  the  same  subject  made  by  Mr.  Burnett  and 
himself,  gives  some  account  of  Lindsay's  researches,  which  he 
says  "  are  to  be  met  with  in  a  MS.  preserved  in  the  library  of  the 
Royal  Society,  which  is  dated  July,  1790." 

In  dedicating  to  him  the  fei'n  genus  Lindscea,  Dryander  refers 
to  Lindsay  as  "  an  assiduous  and  skilful  botanist"  (Trans.  Linn. 
Soc.  iii.  40).  Specimens  from  Lindsay  sent  to  Banks  from 
Jamaica  are  contained  in  the  National  Herbarium.    He  died  in  1803. 


GEDEON    BONNIVERT 
{&.  1673-1703). 

By  James  Britten,  F.L.S. 

In  the  course  of  cataloguing  the  contents  of  the  Sloane  Her- 
barium I  came  across  three  volumes  (H.S.  84",  85'-,  86")  of 
plants  collected  by  Gedeon  Bonnivert;  and  on  consulting  the 
Index  to  the  Sloane  MSS.  I  found  so  many  entries  under  his 
name,  and  these  of  so  various  a  nature,  that  it  appeared  that 
they  would  be  worth  consulting.  The  result  fully  justified  this 
anticipation,  and  is,  I  think,  of  sufficient  general  interest  to 
warrant  a  more  extensive  account  of  Bonnivert  than  can  find 
place  in  the  catalogue  of  the  Sloane  Herbarium.  His  notes  upon 
Irish  plants  are  of  special  interest ;  the  two  or  three  specimens 
preserved  in  Herb.  Sloane,  to  be  referred  to  later,  are,  I  believe, 
with  the  exception  of  Lhwyd's  of  a  year  or  two  earlier,  the  first 
Irish  plants  extant. 

The  only  record  of  Bonnivert's  origin  is  on  a  slip  in  Sloane 
MSS.  1000,  f.  8:  "Gideon  Bonnivert-  son  to  Paschall  Bonni- 
vert and  Judith  his  Wife  born  at  Sedan  in  Champaigne." 

This  is  unfortunately  undated,  and  were  it  not  for  the  dates 
in  his  commonplace  books,  the  earliest  of  which  is  1673,  we 
should  have  no  definite  record  of  his  existence  until  1090,  in  which 
year,  as  we  shall  see  later,  ho  was  a  trooper  in  William's  III.'s 
army  in  Ireland.  W^e  do  not  know  when  he  came  to  England 
nor  where  he  received  his  training  and  education ;  his  MSS. 
however  show  him  to  have  been  a  highly  educated  man,  of  varied 
tastes  and  wide  reading.  They  include  a  large  volume  (1009)  of 
xv.-xvii.  manuscripts  of  very  various  description,  including  many 

*  The  name  is  variously  spelt  by  contemporaries  "  Bonivert "  and 
"Bonavert";  the  Christian  name  is  written  by  himself  in  his  note-book 
"  Gedeou,"  but  his  signature  is  usually  "  G.  Bonnivcit." 
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in  his  own  hand  ;  two  commonplace  books  (1030,  1031),  partly  in 
French,  partly  in  Latin,  containing  fragments  of  a  French  novel, 
of  a  translation  of  Petronius,  and  other  matter  of  miscellaneous 
character  ;  a  pocket-book  (1036)  written  in  pencil,  with  drawings; 
a  folio  volume  (993)  of  diagrams  of  a  treatise  on  the  elements  of 
geometry  and  fortifications  ;  and  some  "  receits  for  severall  dis- 
eases "  in  1001.  The  contents  of  most  of  these  are  detailed  in  the 
folio  incomplete  "  Catalogus  MSS.  Bibliothecae  SloanianaB." 

The  most  interesting  of  Bonnivert's  MSS.  is  the  small  volume 
(1033)  described  in  the  folio  catalogue  as  "The  journal  of  Mr. 
Gedeon  Bonnivert,  one  of  a  troop  of  horse  dispatched  from  London 
to  join  King  William  in  Ireland  ;  from  the  6th  of  June,  1690,  to 
the  end  of  July  of  the  same  year  :  to  which  is  annexed  a  brief 
description  of  Ireland,  accompanied  by  drawings  of  several 
domestic  implements  used  by  the  native  Irish."  The  "description 
of  Ireland  "  is  justly  termed  "  brief,"  as  it  covers  little  more  than 
a  page,  and  the  "  journal  "  only  occupies  eleven  folios. 

Bonnivert  left  London  for  Ireland  on  June  6 :  on  his  w^ay  he 
"  went  to  meet  a  friend  at  Litchfield ;  about  four  miles  this  side 
of  Cosswell  there  is  a  stone  bridge  full  of  the  plant  called  Maiden 
hair."  He  gives  a  pleasant  description  of  Chester,  and  on  the 
29th  arrived  at  Donahadee  en  route  for  Belfast,  "  w''^  is  a  large 
and  pretty  town,  and  all  along  the  road  you  see  an  arm  of  the 
sea  on  y"^  left  and  on  the  right  great  high  rocky  mountains  W^** 
tops  are  often  hiden  by  the  clouds,  and  at  the  bottom  a  very 
pleasant  wood  and  very  full  of  simples  of  all  sorts."  He  gives  a 
graphic  description  of  an  engagement  with  James's  army,  after 
which  he  "  fell  sick  of  a  violent  feaver  and  an  extream  fit  of  gout 
at  the  same  time,"  and  was  sent  to  Dublin.  He  rejoined  the  army 
on  July  12,  but  was  again  invahded.  After  the  raising  of  the 
siege  of  Limerick  he  expected  to  return  to  England,  but  was  sent 
to  Lurgan  :  here  the  diary  abruptly  ends. 

"We  next  hear  of  Bonnivert  at  Towcester,  Northants, 
whence  (on  June  23rd  1696)  he  wrote  to  Sloane  (4036,  f.  261), 
thanking  him  for  his  book  (doubtless  the  Catalogus  of  Jamaica 
plants  which  appeared  in  that  year),  and  describing  at  length 
a  plant  which  he  had  found  "  in  a  bogg  at  y*  lefthand 
going  to  Kate  Sutton "  which  he  could  not  "  find  describ'd 
in  Mr.  Eay's  Synopsis."  The  elaborate  description  which 
follows  shows  at  once  that  this  was  Parnassia,  as  Sloane 
informs  him  in  a  letter  dated  October  15  of  the  same  year  (1068, 
f.  14),  mentioning  it  under  its  old  name  Gramen  Parnassi :  "  one 
would  not  suspect  a  thing  so  much  differing  from  all  gramina 
should  have  that  name,  but  so  it  is,  and  you  will  find  it  in  authors 
by  it."  On  this  Bonnivert  comments  (4058,  f.  45,  undated) :  "  I 
must  own  that  the  plant  w'^  so  long  did  puzzle  me  is  Gramen 
Parnassi :  but  who  the  divell  is  y*  man  that  knows  no  more  of 
simples  than  I,  could  have  look'd  for  that  plant  amongst  y* 
Gramina." 

In  his  first  letter,  in  which  the  Parnassia  locality  is  further 
described  as  "  between  Tocester  and  Borshott,"  he  mentions  from 
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the  same  locality  a  small  fungus,  which,  with  the  Parnassia  and 
"  other  dry'd  plants  "  he  had  sent  to  Charleton.  Sloane,  appa- 
rently mistaking  the  specimen,  thought  it  to  be  a  truflle,  and 
wrote  to  Bonnivert  for  its  exact  locality  ;  Bon  ni vert  replies  (4058, 
f.  45)  :  "  You  seem  to  be  desirous  to  know  where  I  found  that 
ball  you  call  Truffle.  When  I  quarter'd  at  Dorchester  in  Oxford- 
shire I  crosst  the  watter  about  the  place  where  Thame  mixes 
w'^  Isis,  and  went  a  walking  in  Mr.  Dounoh's  (?)  pleasant  woods  W^^ 
are  just  tother  side  of  y*  Tamise  tho'  'tis  in  I3erkshire  and  in  one 
of  those  fine  walks  I  found  that  same  thing  growing  very  fast 
near  to  another  on  the  stump  of  a  young  oak.  I  am  afraid  you 
may  be  deceived  for  I  am  confident  it  is  none  of  y*  Tubera  Terras 
W''  I  know  very  well,  neither  by  y®  smell  nor  by  the  tast.  I  must 
tell  you  too  S'  that  I  was  a  little  jealous  of  it  till  I  had  cut  one  in 
two  and  tasted  of  it,  but  I  found  it  of  a  very  harsh  tast  much  like 
oak  apples.  I  know  very  well  there  are  some  at  Eushton's  wilder- 
ness, my  L''  Cullen's  house  wher  I  have  often  been  dureing  his 
life.  And  I  was  but  six  weekes  ago  w'^''  my  friend  D'  Hatton  who 
is  since  dead,  fro  whom  I  had  the  whole  acct.  how  the  same  is  to 
be  found  there.  Now  S""  I  think  it  honnester  not  to  deceive  you 
in  y"  thing  than  to  side  w*^  the  wrong  notion."  This  Mr.  Eams- 
bottom,  whom  I  have  consulted,  is  not  able  to  identify,  but  I 
print  the  note  as  an  evidence  of  Bonnivert's  carefulness. 

In  September,  1702,  Bonnivert  went,  apparently  at  short 
notice,  to  Dublin,  whence  he  writes  to  Sloane  (4039  f.  21)  that  he 
"  saw  D""  Kichardson  at  Hallifaxand  at  his  own  house,  where  your 
health  was  not  fforgott"."  The  crossing  from  Parkgate  occupied 
twenty  days,  "  by  occasion  of  the  storms  and  contrary  winds :  twice 
were  we  driven  to  y'  Isle  of  Man,  where  I  had  little  time  to  look  for 
tilings,  only  I  shall  tell  you  tliat  in  y°  little  Town  they  call  Ramsey 
w*=''  stands  by  y®  shore  side  upon  all  y*  walls  of  y"  houses  between 
every  stone  growes  the  true  Umbilicus  Veneris  so  high  that  I 
have  measured  some  2  foot  high.  The  Pinguicula  grows  up  in  y® 
country  very  large.    I  found  pretty  Sedums  but  no  [ne]  very  rare." 

After  leaving  the  island  further  perils  befel  the  ship : 

"  Three  nights  after  we  left,  two  ships  in  a  dark  stormy  night 
fell  foul  of  ours  on  both  sides,  so  that  I  could  compare  our  ship 
to  nothing  better  than  a  nutt  ready  to  be  crack'd  and  we  the 
Cornell  [kernel] ,  but  luckily  it  happen'd  otherwise." 

On  June  24th  Bonnivert  writes  from  Cork  to  Sloane  (f.  153) 
asking  him  to  use  his  influence  to  obtain  his  promotion  to  a  cap- 
taincy. On  August  5th  he  sends  from  the  same  place  a  letter  con- 
taining mucli  botany  as  well  as  notes  showing  his  interest  in 
mineralogy  and  architecture  ;  upon  the  walls  of  Limerick  he  found 
Geranium  lucidiivi,  "  a  pretty  Geranium  witli  shining  leaves  and  a 
very  pretty  red  flower,  the  stalk  red  as  corrall  and  full  of  acid  juice, 
green  all  y"  winter.  Near  this  Town  in  a  bog  call'd  by  y''  name  of 
Douglass  grow  aboundanco  of  Plants,  and  amongst  'em  a  Penta- 
phyllum  rubrum  fragiferum  [Potentilla  palustris] ,  aboundance  of  y" 
Umbilicus  Veneris  and  Parietaria,  several  sorts  of  Sedum,  Osmunda 
Regalis.     They  digg  out  of  those  bogs  as  I  have  seen  lu-r  trees 
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\\^^  their  boughs  and  roots  very  sound  timber,  and  w'"''  is  most 
admirable  is  that  none  of  those  trees  grow  in  Ireland.  ...  I  was 
lately  at  Kinsale  where  I  saw  Captain  Dampiere,  w'^  whom  I  drank 
y"and  all  y^  gentlemen  of  y®  Eoyall  Society's  health." 

Having  mentioned  a  sea  creature,  "  finer  a  great  deal  than 
that  I  found  upon  y^  sands  of  Bologne,"  he  continues  : — 

"  I  saw  by  y^  old  fforts  Virga  aurea  in  aboundance,  and  a  very 
fine  fucus  W^*"  Mr.  Eay  calls  I  thinke  sea  girdle  and  hangers.  I 
have  it  whole  root  and  all  very  entire ;  'tis  as  fin'ly  furbulow'd  as 
any  Lady's  Petticoat  ab*  y^  Eoot,  and  some  part  of  y^  edges ;  the 
top  ends  in  severall  long  leaves.  'Tis  a  noble  plant  and  I  keep  it 
with  other  things  for  you.  I  found  another  three  yards  long  w'='* 
is  composed  of  severall  long  threads  like  small  roopes  but  after  I 
had  dried  it  those  roopes  became  flatt  and  strip'd  ;  'tis  a  very 
pretty  plant.  A  pretty  Sedum  verm.  min.  I  found  with  red 
flow'rs  upon  Eocks,  but  I  found  amongst  y®  Eocks  abondance  of 
sampler  in  flower  and  a  fern  [Hyme^iophyllum]  extraordinary  w'='' 
is  beautyfull  all  over  and  by  its  shining  stalk  seems  to  me  a 
capillery  :  it  grows  about  an  inch  and  a  half  broad,  beautiful 
leaves,  and  is  not  branch'd  but  grows  in  the  nature  of  a  Poly- 
podium." 

He  concludes  by  an  anticipation  that  his  company  would  be 
sent  to  Portugal,  where  "  I  hope  I  shall  be  better  able  to  satisfy 
your  curiosity  than  here."  The  expedition  to  Portugal,  however, 
did  not  take  place:  his  last  letter  (f.  192)  is  dated  from  Limerick, 
September  29th,  1703,  and  relates  to  some  financial  matter  in 
which  Sloane  had  been  helpful  to  him  :  a  reference  in  this  letter 
shows  that  Bonnivert  was  married.  On  the  back  of  the  letter  is 
a  note  :  "  I  could  wish  I  had  along  with  me  a  good  microscope, 
one  of  those  glasses  that  shew  the  weight  of  waters  and  Bauhin's 
Prodr." 

Bonnivert's  connection  with  Sloane  and  his  reference  above 
quoted  to  "  the  gentlemen  of  the  Eoyal  Society  "  indicate  that  he 
was  on  terms  of  intimacy  with  the  leading  men  of  science  of  his 
time.  His  name  does  not  appear  in  the  list  of  members,  but  the 
fact  that  he  communicated  to  the  Society  some  "  observations  on 
hurricanes  "  by  Captain  Langford  (Phil.  Trans,  xx.  407,  1698) 
shows  that  his  position  was  recognised.  Plukenet,  to  whom,  as 
we  shall  see  later,  he  brought  specimens  on  his  return  from 
Ireland,  speaks  of  him  as  "  ornatissimus  vir  "  (Ahnagestum,  284, 
312) ;  and  Petiver  (Mus.  Pet.  n.  405)  places  him  among  his 
"  ingenious  friends."  He  also  gave  plants  to  Courten  (Charlton) 
who  communicated  them  to  Sloane  (Herb.  Sloane  60  and  82). 

The  three  volumes  of  Bonnivert's  herbarium,  although  each  is 
preceded  by  the  usual  descriptive  note  in  Maty's  hand,  pre- 
sumably transcribed  from  Sloane's  missing  Catalogue  of  his  col- 
lections, seem  to  have  been  acquired  later  than  the  rest,  or  in 
some  other  exceptional  manner ;  they  are  intercalated  in  the  series 
as  vols.  84"-,  85"'S  and  86*,  and  contain  none  of  the  usual  MS. 
references  to  Eay's  Historia,  although  it  is  noted  (in  84")  that  some 
of  the  plants  are  "  perhaps  not  to  be  found  elsewhere  in  S.  H.  S. 
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collection."  Nov  are  they  paged  in  the  usual  manner  :  one  (84'')  is 
paged  by  Bonnivert,  the  pagination  of  the  others  is  recent.  The 
contents  of  the  volumes  are  similar,  but  their  description  is 
different :  8i-''-,  to  which  is  prefixed  a  list  in  Bonnivert's  hand 
bearing  no  relation  to  the  contents  of  the  volume,  is  stated  to 
contain  "  plants  gathered  in  the  fields  and  gardens  of  England, 
mostly  of  the  garden  of  Leyden  from  Dr.  Herman,  &c.,  by  Mr. 
Bonivert  "  ;  85",  "  plants  gathered  by  Mr.  Bonivert  in  Flanders 
at  Breda  and  at  the  several  camps  wherein  he  was  a  Lieutenant 
in  the  English  Army  "  ;  86''S  "  plants  gathered  by  Mr.  Bonivert 
in  the  fields  and  gardens  of  England,  at  Chelsea,  itc."  The  small 
folio  sheets  are  of  two  sizes,  one  slightly  larger  than  the  other; 
owing  to  some  confusion,  which  the  unfortunate  and  irreparable 
loss  of  the  original  Catalogue  of  the  Sloane  Herbarium  renders  it 
impossible  to  explain,  a  small  collection  (83  ■■)  of  26  folios,  sepa- 
rately paged,  bound  at  the  end  of  84''',  is  described  in  its  title  and 
in  the  transcribed  Catalogue  as  containing  plants  from  Tangier, 
&c. ;  it  is  however  part  of  Bonnivert's  herbarium,  corresponding 
in  every  particular  with  the  smaller  folios  (196  sqq.)  of  85". 

The  specimens  are  in  great  part  named,  usually  in  ink  but 
sometimes  in  pencil,  in  Bonnivert's  neat  hand,  with  Latin  names 
and  sometimes  synonyms,  and  equivalents  in  English  and  French. 
Very  few  are  localized  ;  a  fair  proportion  are  of  garden  origin, 
others  are  common  British  plants,  including  those  mentioned  in 
the  foregoing  notes,  but  there  is  no  indication  of  their  provenance. 
A  specimen  of  Thymus  Serpyllum  (84"  f.  19)  is  noted  as  "  ex 
Hibernia  "  ,  and  to  a  monstrous  form  of  Plantago  major  (85* 
f.  116)  is  added  the  note,  "  I  had  it  from  Mr.  Striker,  Apothecary 
in  Breda,"  who  had  also  given  the  Aster  on  f.  115  ;  in  the  same 
volume  (f.  61)  is  a  specimen  of  hop,  labelled  "  in  Flandria  "  and  a 
Galkmi  (f.  109),  noted  "  I  had  this  in  Gramont  camp."  It  is,  I 
think,  probable  that  the  collection  was  prepared  by  Bonnivert 
when  he  was  settled  in  England  in  the  later  part  of  his  life,  and 
obtained  by  Sloane  at  his  death,  but  for  this  I  have  no  definite 
evidence. 

Other  specimens  from  Bonnivert  are  scattered  through  the 
Sloane  Herbarium  ;  H.  S.  17,  ff.  44,  45,  are  headed  by  Sloane, 
"  Plants  from  Flanders  from  Mr.  Bonivert  "  ;  these  are  mostly  if 
not  all  duplicates  of  specimens  in  his  herbarium  and  include  culti- 
vated species.  In  Plukenet's  herbarium  (H.  S.  97  f.  74)  is  a  speci- 
men of  Potentilla  palustris  labelled  "  Pentaphyllii  palustre  rubra 
majus  villosissimis  foliis  ex  Hibernia  D.  Bonavert  "  ;  this,  which 
he  gave  to  Plukenet  on  his  return  from  Ireland  (Pluk.  Aim.  284), 
represents  the  gatherings  near  Cork  mentioned  in  his  letter  quoted 
above  ;  on  f.  143  of  the  same  volume  is  a  broad  leaf  of  l\anunculus 
Flammula,  described  by  Plukenet  (op.  cit.  312)  as  "  Ranunculus 
flammeus  latiori  Plantaginis  folio,  marginibus  pilosis,  ex  Hibernia 
ab  ornatissimo  viro  D.  Gideon  Bonivert  accepimus  "  ;  the  roteutilla 
is  interesting  as  being  the  original  of  Phytocjraphia,  t.  212,  fig.  2. 
H.  S.  60  and  82  (one  volume)  contains  plants  sent  by  Bonnivert 
to  Courten  and  by  him  to  Sloane,  H.  S.  72,  and  are  stated  to  con- 
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tain  "  plants  gathered  in  England  "  by  Bonnivert  and  others.  The 
volume  is  composite,  and,  at  any  rate  in  part,  is  from  Courten's 
collections  :  ff.  129-134  include  specimens  labelled  by  Bonnivert. 
H.  S.  2i3  is  also  said  to  contain  English  plants  collected  by  him, 
but  I  find  no  labels  in  his  hand. 


BIBLIOGRAPHICAL    NOTE. 
LIX  A. — A  Bibliographical  Puzzle. 

In  connection  with  Dr.  Jackson's  enquiry  (p.  67)  as  to  the 
identity  of  the  "  ingenious  and  worthy  Gentleman,"  to  whom  Lee 
in  his  Introduction  to  Botany  acknowledges  his  indebtedness, 
reference  may  be  made  to  a  note  by  Dr.  J.  E.  Gray,  which 
appeared  in  this  Journal  for  1872  (p.  374),  concerning  his  rejection 
in  1822  as  a  Fellow  of  the  Linnean  Society — a  rejection  which 
was  rendered  more  bitter  in  that  it  was  directed  against  "  the 
grandson  of  the  Mr.  Gray  who  translated  the  Philosophia 
Botanica  of  Linnaeus  for  his  friend  Mr.  Lee,  whose  book  first  intro- 
duced the  Swedish  botanist's  scientific  writings  to  English  readers." 

The  great  Gray  family  of  naturalists  was  descended  from 
Samuel  Gray  (b.  1694),  a  seedsman  and  importer  of  roots  carrying 
on  business  in  Pall  Mall.  His  youngest  son  was  Edward 
Whitaker  Gray  (1748-1806),  one  of  the  first  Associates  of  the 
Linnean  Society,  and  Keeper  of  the  Department  of  Natural 
History  and  Antiquities  in  the  British  Museum.  Of  his  eldest 
son,  who  bore  his  father's  name  and  was  engaged  in  the  same 
business,  but  little  is  known.  He  was  possessed  of  considerable 
scientific  knowledge,  and  it  was  he  who,  as  has  been  noted  above, 
assisted  Lee  in  the  composition  of  his  Introduction  to  Botany. 
He  died  before  the  birth  of  his  son  Samuel  Frederick  Gray,  in 
1766,  and  Lee's  "  worthy  gentleman"  is  referred  to  in  the  second 
edition  of  his  work  (1765)  as  "the  late" — circumstances  which 
support  the  view  that  Samuel  Gray,  the  younger,  is  the  subject  of 
Lee's  remarks,  and  that  he  died  in  1765.  Samuel  Gray's  prema- 
ture death  may  have  decided  Lee  to  republish  the  Introduction 
otherwise  than  he  had  originally  intended,  sheets  A  a  to  F  f  being 
suppressed.  The  suggestion  may  be  hazarded  that  they  were 
comparable  with  the  "  Explanation  of  Botanic  Terms  "  in  edition 
3  (1776),  which  occupies  the  place  of  the  missing  pages  in  this 
edition.  The  "Glossary"  is  obviously  taken  from  Berkenhout's 
Botanical  Lexicon,  published  in  the  previous  year. 

As  Lee's  Introduction  was  the  first  work  in  English  to  present 
botanists  with  the  Linnean  classification,  so  S.  F.  Gray's  Natural 
Arrangement  (1821)  was  the  pioneer  in  this  country  of  the 
classification  of  Jussieu.  Several  notes  have  been  written 
associating  various  members  of  the  Gray  family  in  the  authorship 
of  the  latter  work,  but  S.  F.  Gray  must  be  regarded  as  the 
responsible  author.  A  note  in  the  Kew  Bulletin  for  1894  (p.  76) 
states  that  it  "had  apparently  been  begun  by  his  father"  :  this 
might  readily  apply  to  the  introductory  matter,  but  hardly  to  the 
systematic  portion.  p_  ^^  Wiltshear. 
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SHORT    NOTES. 

Helleborus  viridis  L. — I  wish  to  enquire  if  anything  is 
known  of  a  form  of  Green  Hellehore  in  which  the  sepals  are 
blotched  with  purple  at  their  base.  We  have  in  the  vicinity  of 
Bristol  a  dozen  or  more  stations  for  the  plant,  and  in  one  of  these 
only  do  I  find  the  flowers  so  marked.  I  have  so  far  been  unable 
to  discover  any  reference  to  such  a  variation  in  the  books  I  have 
consulted,  including  several  Continental  floras.  The  flowers  are 
invariably  described  as  pale  green,  simply.  There  is  a  consider- 
able quantity  of  the  plant  at  the  particular  station,  and  the 
flowers  are  all  marked  in  this  way,  but  in  some  the  markings  are 
darker  than  in  others. — Ida  M.  Roper. 

RuBUs  HOSTiLis  Muell.  &  Wirtg.  in  Cheshire. — Mr.  Moyle 
Rogers  so  names  a  pretty  little  bramble,  found  by  Major  A.  H. 
Wolley-Dod  and  myself,  last  August,  at  Oakmere,  v.-c.  58,  and  in 
roadside  hedges  between  there  and  Delamere.  It  does  not  seem 
to  have  been  previously  known  further  north  than  v.-c.  46, 
Cardigan.  Mr.  Rogers  also  identifies,  from  here,  R.  grains  Focke, 
for  which  he  had  only  one  Cheshire  record.  R.  Sprengelii  Whe. 
is  locally  plentiful  near  the  Mere. — Edward  S.  Marshall. 


REVIEWS. 


Practical  Field  Botany.  By  A.  R.  Horwood,  F.L.S.  Illustrated 
with  20  plates  and  26  figures  in  the  text.  Griffin's  Scientific 
Textbooks.  Charles  Grifiin  &  Co.  1914.  Pp.  xv.  193. 
Small  8vo.     Price  5s.  net. 

This  volume  is  very  well  printed  and  bound,  though  its  back 
is  not  improved  by  a  gilt  impression  of  a  weird  plant,  which  I 
guess  to  be  meant  for  a  poppy,  whereas  my  wife  suggests  a 
"mossy"  saxifrage.  It  contains  a  large  amount  of  useful  in- 
formation, and  is  well  worth  the  money  ;  the  author  has  read 
widely,  and  does  not  fail  to  acknowledge  his  obligation  to  the 
many  writers  from  whom  he  borrows:  moreover,  he  hos  evidently 
done  a  good  deal  of  practical  work,  both  out  of  doors  and  indoors. 

Yet  (I  am  sorry  to  have  to  say  so)  few  botanical  books  that  I 
have  read  have  caused  me  so  much  irritation.  Oddly  enough, 
just  as  I  was  about  to  begin  this  review,  a  friend  who  is  a  very 
fair  all-round  naturalist,  and  devoted  to  the  study  of  wild  flowers 
although  not  a  collector,  came  in  to  see  mo ;  he  had  just  bought 
a  copy,  and  it  had  made  almost  exactly  the  same  impression  upon 
each  of  us. 

First  and  foremost,  the  title  is  misleading.  No  one  would 
suppose  that  the  writer's  main  subject  was  ecology,  as  is  at  once 
made  clear  by  liis  preface.  This,  of  course,  is  a  part,  but  only  a 
part,  of  "  practical  field  botany."  I  have  long  thought  that  its 
importance,  though  considerable,  has  latterly  been  much  ex- 
aggerated;  and  that  its  main  value  is  rather  educational  and 
preparatory  than  intrinsic.     In  point  of  fact,  every  intelligent  and 
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experienced  field- worker  at  plants  must,  from  the  very  nature  of 
the  case,  be  a  working  ecologist,  though  he  may  not  trouble  his 
head  about  the  special  terminology,  nor  draw  elaborate  maps  of 
small  areas  on  "the  gridiron  method"  (p.  26).  Vixere  fortes 
ante  Agamemnona.  One  of  Mr.  Horwood's  remarks  (p.  106)  will 
suffice  to  show  the  somewhat  arrogant  point  of  view  that  he 
takes : — "  A  reproach  has  long  lain  at  the  door  of  systematic 
botany  that  it  was  too  formal.  But  since  the  birth  of  ecology 
[!]  it  has  been  possible  for  the  pure  systematist  to  rid  himself 
of  this  taunt  by  entering  into  alliance  with  this  sister  subject. 
For  as  the  one  deals  with  forms  and  characters  of  the  plants 
irrespective  of  environment,  or  the  functions  and  stimuli  evoked 
by  the  environment,  the  other,  on  the  contrary,  neglects  the  form 
and  characters  and  inquires  rather  into  the  nature  of  the  habitat, 
the  life  of  the  plant  in  the  field,  and  the  manner  in  which  that 
life  is  influenced  by  juxtaposition  w^ith  other  plants  (a  principle 
unheard  of — unthinkable  we  should  almost  conclude — in  the  early 
days  of  strictly  systematic  botany)."  This,  I  maintain,  is  unfair 
to  old-fashioned  collectors,  as  a  body  ;  they  use  their  eyes  and 
their  wits  to  very  good  purpose,  and  the  suggested  rivalry  has 
little,  if  any,  foundation  in  fact. 

The  illustrations  are  uniformly  good,  although  a  few  of  the 
figures  may  be  superfluous.  "How  to  collect  Eoses"  (pi.  ii.,  fig.  a) 
reproduces  a  sheet  without  any  barren  stem;  the  "Vegetation  of  a 
Pasture"  (pi.  xi.)  gives  us  a  beautiful  bit  of  scenery,  but  the  only 
recognisable  objects  in  the  foreground  are  cows;  the  "Vegetation 
of  Heaths  and  Moors  "  (pi.  xvii.)  contains  four  birches,  in  spite  of 
the  remark: — "  Note  the  absence  of  trees."  However,  these  are 
trivial  points. 

Besides  the  Appendix  and  Bibliography  (from  w-hich  the 
Journal  of  Botany  is  strangely  absent,  in  spite  of  its  having  been 
the  chief  record  of  British  Field  Botany  for  more  than  half  a 
century)  the  book  contains  five  chapters,  which  are  summarised 
as  follow^s  : — i.  The  scope,  object,  and  aims  of  botany ;  ii.  Special 
methods  for  collecting  plants,  iii.  Encouragement  of  the  study 
of  botany  ;  iv.  Study  of  the  life-histoi'y  of  a  plant ;  v.  An  outline 
of  plant  formations. 

Of  these,  ii.  and  v.  are,  on  the  whole,  quite  good;  i.  is  instruc- 
tive, though  marred  (like  the  Preface)  by  the  writer's  obvious 
prejudice ;  iv.  is  decidedly  interesting,  but  sometimes  unduly 
provocative ;  iii.  is  largely  irrelevant  to  the  title  of  the  book,  and 
too  often  the  meaning  is  obscui'e ;  it  contains  an  interesting 
account  of  the  various  agencies  connected  with  the  preservation 
of  wild  plants — a  subject  with  which  Mr.  Horwood,  as  Secretary 
of  the  Plant  Protection  Committee,  is  intimately  connected. 

Its  style  is  the  worst  thing  in  the  volume.  Not  uncommonly 
the  author  seems  to  have  preferred  using  two  long  words  instead  of 
one  short  Vk'ord  ;  and  the  language  occasionally  becomes  so  involved 
as  to  make  the  sense  confused.     Thus  it  is  unhandy  as  a  textbook. 

Here  are  some  examples.  The  full  heading  of  chapter  iii. 
runs  : — "  The  necessity  for  encouraging  the  study  of  botany  on 
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economic  lines,  by  the  popularization  o?pure  life-histories  of  plants, 
through  nature  study,  museums,  scientific  societies,  and  other 
associations,  and  in  the  universities."  What  is  intended  by  "pure 
life-histories"  ? 

"  Ecology  has  been  defined  as  the  topographical  physiology  of 
plants.  It  may  be  merely  descriptive  and  record  real  pictures  of 
the  vegetation,  or  be  also  experimental,  or  etiological,  and  arrive 
later  at  the  causes  of  the  distribution  of  plants  on  a  small  or 
large  scale  at  any  definite  spot,  and  explain  the  relationship  of  the 
arrangements  between  themselves  and  to  the  edaphic  factors  of 
soil,  climate,  &c."  (p.  2i). 

"Many  plants  have  real  medical  properties  shorn  of  the  absurd 
superstitions  of  the  past,  and  a  knowledge  of  these  is  essential  to 
any  student  of  plants,  being  to-day  increasingly  important"  (p.  30). 

"  There  are  many  reasons  for  establishing  a  section  in  the 
garden  of  wild  flowers  "  (p.  31). 

"  Collecting  in  this  way  is  a  useful  means  to  an  end,  which 
need  not  be  overdone  by  children  if  engaged  in  a  wild  flower 
competition,  as  they  may  be,  without  running  any  risk  of 
diminishing  appreciably  the  numbers  of  a  plant.  Children,  more- 
over, like  to  study  wild  flowers  out  of  doors  in  the  open  air 
without  necessarily  plucking  them  "  (p.  80).     Do  they? 

A  saving  sense  of  humour  would  have  spared  us  such  truisms 
as  these: — "Flax  is  derived  from  the  flax"  (p.  121);  "Sedges 
contribute  to  form  sedge  moor"  (p.  159)  ;  "  The  plants  that  are 
found  on  bare  rocks  and  walls  are  those  that  flourish  in  little  or 
no  soil"  (p.  171)  ;  "  Fodder  is  furnished  for  cattle  and  horses  by  a 
number  of  plants,  e.  g.  Clover.  .  .  .  Timber  is  afforded  by  our 
forest  trees,  and  is  the  basis  of  one  of  our  great  industries  "  (p.  121). 

Though  facts  are,  as  a  rule,  correctly  stated,  a  few  assertions 
are  open  to  question,  e.g.: — "This  work  is  restricted  to  field 
botany,  from  a  broad  and  popular  point  of  view"  (p.  vii.).  "It  is 
true  that  here  and  there  in  a  large  garden  a  copse  [sic]  of  hazels 
is  found,  but  they  are  grown,  not  for  their  natural  beauty,  but  for 
the  filberts  which  figure  in  dessert "  (p.  32).  Is,  then,  the  filbert 
conspecific  with  Corylus  Avellcma?  "The  superstitious  have 
been  led  to  say  Beech  is  exempt  from  this  "  [lightning]  (p.  36). 
One  can  believe  so,  from  observation,  without  being  open  to  the 
charge  of  superstition  ;  the  smooth  bark  may  account  for  its 
apparent  imnmnity. 

"  Jawbreaking  "  terms  are  too  freely  used.  Among  others  we 
find  "  oxylophites " — a  vile  word,  which  has  no  true  Greek 
derivation;  "  chersophytes  "  ;  "the  Arctic  alpine  chomophyte 
formation  " — coming  as  it  does  from  xi/^a  (a  mound  or  rubbisii 
heap),  this,  if  retained,  should  be  "chomatophyte." 

Chapter  ii.,  though  it  contains  many  useful  and  some  novel 
suggestions,  rather  "  teaches  one's  grandmother "  ;  everybody 
knows  that  strong  boots  and  good  sight  are  essential  for  field- 
work.  The  outfit  recommended  is  needlessly  large  and  cumbrous  ; 
"  necessary"  might  often,  witli  advantage,  be  replaced  by  "useful." 
The  proposed  details  for  herliuriuni  labels  are  simply  appalling  ; 
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ove  who  has  often  distributed  two  or  three  thousand  sheets  in  a 
year  could  not  possibly  use  them  all.  And  I  think  that  nobody, 
even  if  he  devoted  the  whole  of  his  time  to  botanical  pursuits, 
would  be  able  to  carry  out  all  the  author's  instructions.  No7i 
omnia  possiimiis  oynnes. 

Two  Supplements  to  the  Index  Kewensis  have  appeared  since 
1895,  bringing  it  down  to  1905. 

In  conclusion,  I  wish  to  insist  very  strongly  on  this  point : 
there  is  no  ground  for  quarrel  between  ordinary  collectors 
and  "  pure  "  ecologists  ;  they  should,  rather,  aim  at  co-operation 
and  co-ordination.  My  criticism  is,  perhaps,  severe  ;  but  it  is 
honest  and  without  malice.  Mr.  Horwood  has  "the  root  of  the 
matter"  in  him;  if  he  will  use  simpler  language  and  refrain  from 
being  unduly  combative,  we  may  hope  for  better  products  of  his  pen. 

Edward  S.  Marshall. 

Flora  of  Jamaica,  containing  Descriptions  of  the  Floiuering  Plants 
knoion   from   the   Island.     By   William   Fawcett,   B.Sc, 
F.L.S.,  and  Alfred  Barton  Eendle,  D.Sc,  F.E.S.    Vol.  iii. 
Piperacese  to  Connaraceae.     8vo,  cloth,  pp.  xxiv.  280.     With 
113  text-illustrations  and  5  plates.     Trustees  of  the  British 
Museum  :  Longmans,  &c.     1914.     Price  15s. 
The  first  volume  of  this  work,  containing  the  Orchidaceae,  was 
noticed  in  this  Journal   for  1911   (p.  172) ;   the  second  volume, 
which  will  complete  the  Monocotyledons,  is  delayed,  so  that  the 
present,  although  numbered  vol.  iii.,  is  the  second  in  point  of 
issue.     The  general  plan  of  the  work  was  indicated  in  the  review 
indicated  above,  but  the  present  volume  differs  in  certain  par- 
ticulars from  that  already  noticed — notably  in  the  insertion  in  the 
text  of   small   but  very    useful    figures   illustrating  each    genus. 
This  is  a  commendable  innovation  upon  the  plan  hitherto  adopted 
in  colonial  floras,  and  greatly  adds  to  their  usefulness. 

The  arrangement  of  the  orders,  thirty-eight  in  number,  is  that 
of  Engler  and  Prantl  ;  this  no  doubt  is  wise,  as  that  arrangement 
is  coming  into  general  use,  but  to  old-fashioned  folk  of  the 
"  Bentham  and  Hooker  "  school  it  is  somewhat  puzzling  to  find 
Caryo])hyllacecB  succeeded  by  NymphaacecB,  and  CeratophyllacecB 
occupying  a  position  between  that  and  Banunculacea.  An 
excellent  "  conspectus  of  families,"  however,  helps  to  make  this 
intelhgible ;  there  is  also  a  "  key  "  in  which  the  families  are 
indicated  by  their  numbers  :  we  think  their  names  should  also 
have  been  given,  so  as  to  avoid  the  trouble  of  turning  to  the 
conspectus.  The  extensive  list  of  "works  referred  to  in  the  text " 
shows  that  the  literature  bearing  on  the  Flora  has  been  exhaus- 
tively investigated.  In  the  preface  special  mention  is  made  of  the 
collections  of  Arthur  Broughton  made  in  1783-96  and  of  the  very 
interesting  series  of  drawings  (1761-69)  of  the  Eev.  John  Lindsay, 
of  whom  and  of  another  botanist  who  has  been  confused  with  him 
Dr.  Eendle  gives  some  account  in  our  present  issue  (p.  104) : 
these  were  lent  by  the  Bristol  Museum,  where  they  are  deposited. 
Glancing  through  the  pages,  one  notes  the  predominance  of 
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certain  genera  unrepresented  in  these  islands,  whose  elaboration 
cannot  have  been  an  easy  task.  There  are  38  species  of  Peperoniia 
and  14  of  Piper;  11  of  Ficus,  three  of  them  new,  from  Dr. 
Britton's  MSS.  ;  42  of  Pilea,  several  of  which  were  published  in 
this  Journal  for  1912,  with  a  plate  which  is  here  redrawn,  and 
one  new  species  ;  and  19  of  Coccoloba.  The  Crucifera  are  almost 
confined  to  common  weeds ;  we  note  by  the  way  that  the  Water- 
cress appears  as  Nasturtium  fontanuni  Asch.,  a  name  new  to 
British  books,  resulting  from  the  fact  that  its  earliest  name,  after 
Linnaeus,  is  Gardamine  fofitana  Lam.  (1786) :  the  trivial  of 
Linnaeus,  who  called  it  Sisymbrium  Nasturtiuvi-aquaticum,ca^\no\, 
be  retained  under  Nasturtium. 

Very  full  use  has  been  made  of  the  old  collections,  of  which 
Sloane's  is  the  chief,  in  the  National  Herbarium,  and  the  synonyms 
from  early  literature  are  quoted  in  full:  these  are  even  included  in 
the  excellent  (and,  we  are  glad  to  note,  single)  index.  The  where- 
abouts of  type  specimens  is  carefully  indicated,  though  we  think 
the  term  hardly  applies  to  Von  Rohr's  example  of  Aristolochia 
ringens  in  the  British  Museum.  It  would  perhaps  have  been 
better,  when,  as  in  the  case  of  Casimir  de  Candolle,  the  same 
author  is  responsible  for  two  works,  to  give  full  reference  to  each 
whenever  it  is  quoted.  We  note  by  the  way  that  "  tom.  cit."  is 
sometimes  employed  instead  of  "op.  cit." — this  strikes  us  as  a  new 
abbreviation,  and  there  seems  no  reason  why  both  should  be  used. 

It  remains  to  be  said  that  every  page  bears  evidence  to  the  care 
with  which  the  work  has  been  executed,  and  that  the  volume  is 
admirably  produced  ;  the  typographical  arrangement  seems  to  us 
excellent.  It  is  anticipated  that  the  Dicotyledons  will  occupy 
three  more  volumes,  thus  completing  the  work  in  six. 
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At  the  meeting  of  the  Linnean  Society  on  February  18th,  1915, 
Mr.  Harold  Wager  gave  an  account  of  his  recent  researches  upon 
"  The  Action  of  Light  upon  Chlorophyll,"  illustrating  liis  remarks 
with  lantern-slides,  many  being  autochromes.  He  stated  that 
the  chemical  changes  produced  by  light  on  the  green  leaf,  sugar 
and  starch  being  evolved  from  carl)on  dioxide  and  water,  are  still 
obscure.  By  making  a  film  of  chlorophyll  upon  paper  and  on 
glass,  by  floating  an  alcoholic  solution  and  allowing  it  to  dry,  he 
was  able  to  bleach  a  portion  under  strong  sunliglit,  and  covering 
a  portion  by  black  paper;  when  this  was  tested  by  Schiff's  solu- 
tion, the  exposed,  that  is  bleached,  portion  became  pink,  the 
unexposed  portion  showing  no  colour  change.  Another  experi- 
ment was  made  by  subjecting  similarly  bleaclied  portions  of 
chlorophyll  to  the  action  of  potassium  iodide,  when  the  exposed 
parts  turned  reddish  blue,  in  consequence  of  tlie  liberation  of 
iodine,  which  acts  upon  the  starch  on  the  paper.  It  was  then 
tried  whether  the  solution  of  chlorophyll  itself  gave  the  reaction. 
Four  test-tubes  were  partly  tilled  with  a  solution  of  chlorophyll 
in  petroleum  ether  and  corked  :  two  were  exposed  to  light  and 
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f  WO  kept  in  the  dark ;  reactions  confirmed  the  previous  results. 
These  experiments  clearly  show  that  the  decomposition  of 
chlorophyll  is  accompanied  by  the  formation  of  an  aldehyde  and 
of  something  able  to  oxidize  the  potassium  iodide  and  to  set  free 
the  iodine.  If  the  chlorophyll  papers  are  exposed  behind  coloured 
filters,  we  find  that  both  the  aldehyde  and  the  potassium  iodide 
reaction  are  much  stronger  in  the  red  than  in  the  blue,  and  are 
weakest  in  the  green,  but  if  the  exposure  behind  the  green  and 
blue  is  prolonged  to  eight  or  ten  times  that  of  the  red,  the  re- 
action in  the  blue  becomes  as  strong  as  that  in  the  red.  Instead 
of  alcoholic  extract  of  chlorophyll  we  may  use  dried  leaves,  or 
chlorophyll  expressed  from  leaves,  or  layers  of  Euglena,  or  algae 
spread  over  the  paper.  The  reactions  also  take  place  inside  a 
leaf,  if  the  bleaching  has  been  efficient.  Thus  if  sunlight  is 
condensed  by  a  lens  upon  a  living  leaf  of  Oxcdis  Acetosella  con- 
taining plenty  of  starch,  the  chlorophyll  is  bleached  in  a  small 
area,  and  if  treated  with  Schiff's  solution,  a  strong  aldehyde 
reaction  results ;  if  tested  with  potassium  iodide  the  said  area 
becomes  blue.  It  having  been  stated  that  formaldehyde  is  pro- 
duced when  chlorophyll  is  exposed  to  sunlight  in  the  presence  of 
carbon  dioxide,  an  attempt  was  made  to  determine  whether  such 
was  the  case  in  the  present  series  of  experiments,  but  the  author 
was  not  able  to  satisfy  himself  on  this  point,  though  several  of 
the  tests  succeeded  even  with  so  small  an  amount  as  one-millionth 
of  formaldehyde.  Hydrogen  peroxide  had  been  suggested  as  the 
gaseous  oxidising  compound  of  chlorophjdl,  but  the  result  of 
many  varied  tests  showed  that  this  was  not  so.  Further  experi- 
ments were  detailed,  as  those  on  chlorophyll  in  Laminaria  ;  that 
photo-decomposition  of  chlorophyll  takes  place  only  in  the 
presence  of  oxygen  ;  that  carbon  dioxide  need  not  be  present  to 
cause  photo-decomposition  of  chlorophyll ;  and  the  action  of  light 
upon  the  green  and  yellow  pigments  of  chlorophyll — the  yellovy 
pigment  bleached  rapidly,  the  green  much  more  slowly.  There 
is  evidence  to  show  that  the  reactions  described  in  this  paper  are 
not  due  to  the  chlorophyll  pigments  only,  but  that  other  sub- 
stances are  present,  associated  especially  with  tlie  carotin  and 
xanthophyll  upon  which  the  activity  of  the  chlorophyll  partly 
depends. 

At  the  meeting  of  the  Linnean  Society  on  March  4th,  Mr. 
A.  W.  Hill  exhibited  specimens  of  the  Cucurbitaceous  genus 
Marah,  with  its  remarkable  germination.  He  stated  that  the 
genus  Marah  includes  some  eleven  species  practically  confined  to 
the  Pacific  watershed  of  the  W.  States  of  N.  America  and  the 
islands  of  Lower  California.  The  genus  is  distinguished  from 
Echinocystis  and  other  genera  with  similar  floral  characters  by  its 
enormous  tuberous  root,  associated  with  which  is  the  peculiar 
mode  of  germination  of  the  seeds.  The  petioles  are  fused  to  form 
a  tube,  and  on  germination  this  tube  grows  out,  carrying  plumule 
and  radicle  some  distance  into  the  ground,  the  cotyledons  re- 
maining hypogeal.  The  plumule  finally  bursts  through  the 
petiolar  tube,  and  grows  up  into  the  air  with  sharply  bent-over 
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tip.  The  petiolar  tube  is  covered  with  hairs  whicli  appear  to 
function  as  root-hairs.  In  M.  fabaceus  the  tube  is  very  short, 
but  in  the  other  species  examined,  including  the  classic  case  of 
Megarrhiza  californica  (probably  Marah  macrocarpus) ,  described 
by  Asa  Gray  and  Charles  Darwin,  the  petiolar  tube  may  be  as 
much  as  6  inches  long.  In  M.  liorridus,  the  seeds  of  which  species 
were  sent  to  Kew  by  Mr.  F.  R.  S.  Balfour,  of  Dawyck,  the  petiolar 
tube  not  only  splits  into  its  two  halves  but  the  petioles  further 
split  into  three  strands,  each  containing  a  vascular  bundle,  and 
each  strand  appears  to  be  responsible  for  the  building  up  of  a 
definite  portion  of  the  tuber. 

At  the  same  meeting  Dr.  Stapf  exhibited  inflorescences  of  the 
Carob  tree  (Ceratonia  Siliqiia),  representing  the  several  sexual 
conditions  in  which  the  tree  occurs.  He  also  gave  an  account  of 
Cavanilles's  observations  in  tiie  Carob  groves  of  Valencia  and  the 
work  done  by  Heckel  and  Schlagdenhauffen  on  the  French  Riviera, 
and  by  Gennadius  in  Cyprus.  According  to  these  authors  most 
of  the  apparently  female  trees,  that  is,  trees  with  very  small  sub- 
sessile  anthers,  are  in  reality  hermaphrodite  (brachystemonous 
hermaphrodites  in  contradistinction  from  the  rare  dolichoste- 
monous  hermaphrodites).  But  Dr.  Stapf  pointed  out  that  no 
anthers  containing  pollen  could  be  found  in  the  "  brachystemonous  " 
specimens  in  the  Kew  Herbarium,  in  spirit  material  recently 
received  from  the  Italian  Riviera,  and  in  preparations  of  such 
liowers  obtained  from  Cyprus.  In  spite  of  Heckel's,  Schlagden- 
hauffen's,  and  Gennadius's  excellent  work,  there  is  still  some 
mystery  surrounding  the  pollination  of  the  Carob  tree,  which  is 
certainly  w^orth  studying  on  the  spot. 

The  Annals  of  the  Missouri  Garden  is  hardly  the  place  where 
we  should  expect  to  find  a  paper  on  "  Some  Q-hiotheras  from 
Cheshire  and  Lancashire,"  so  we  think  British  botanists  will 
thank  us  for  calling  their  attention  to  it.  Mr.  R.  R.  Gates  deals 
at  length  with  the  plants,  which  liave  already  received  attention 
from  American  botanists  and  everywhere  appear  "  to  bespread- 
ing, altliough  children  gather  the  flowering  shoots  in  armfuls," 
being  most  abundant  at  St.  Anne's-on-Sea.  Mr.  Gates  has 
cultivated  many  of  the  "races,"  and  describes  at  length  CE.viidti- 
Jlora,  Cfi".  ruhrinervoides,  (U.  tardijiora  and  CE.  ruhritincta  ;  these, 
although  "  not  pure  species  nor  oven  true-breeding  races,  are 
undoubtedly  as  diverse  from  each  other  as  average  species:  many 
systematic  species  if  bred  experimentally  would  probably  not 
breed  truer  within  narrower  limits  than  these  races  have  done." 
The  paper  is  illustrated  by  three  plates,  in  which  are  figured 
various  stages  of  the  forms  mentioned. 

The  number  of  the  Annals  in  which  tlie  paper  appears 
presents  certain  bibliograpliical  peculiarities.  It  is  dated  on  the 
cover  and  on  the  first  page  "  November  1914,"  and  contains  a 
titlepage  and  index  for  "Vol.  i.  1914,"  of  which  it  forms  a  part. 
But  to  Dr.  Gates's  paper  and  three  others  is  appended  a  footnote: 
"Issued  January  30,  1915,"  although  a  fifth  paper,  and  that  the 
last  in  the  number,  bears  no  such  intimation  !     No  indication  is 
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given  anywhere  in  the  matter  introductory  to  the  volume  that 
the  date  on  the  titlepage  is  incorrect,  and  there  is  thus  danger 
that  an  unwary  bibliographer  may  assign  a  wrong  date  of 
publication  to  the  new  species  contained  in  the  number.  The 
ingenuity  often  manifested  in  laying  traps  for  future  bibliographers 
is  as  remarkable  as  it  is  regrettable. 

It  is  good  news  that  The  Potamogetoiis  of  the  British  Isles, 
which  was  left  unfinished  by  its  author,  the  late  Alfred  Fryer,  has 
been  concluded  by  Mr.  Ai-thur  Bennett,  and  that  the  complete 
work  will  be  issued  by  Messrs.  Lovell  Eeeve  at  an  early  date. 
This  fifth  section  will  be  entirely  new,  as  Mr.  Fryer  left  no  notes 
for  it,  and  it  is  fortunate  that  so  competent  a  successor  as  Mr. 
Bennett  has  been  available  for  the  completion  of  the  work :  the 
eleven  additional  plates  illustrating  this  section  have  been  drawn 
by  Miss  Matilda  Smith. 

Until  one  of  Mrs.  Florence  L.  Barclay's  heroes  went  there 
and  slept  under  it  (with  serious  results),  the  Upas  tree  was  not 
known  from  the  x\frican  Continent ;  and  until  Mr.  Kefford  went 
to  Vauna  Levu,  orchids  were  unknown  in  Fiji.  This  we  state  on 
the  authority  of  Mr.  Kefford  himself,  whose  adventures  in  search 
of  orchids,  crowned  with  success  by  the  discovery  of  the  appro- 
priately named  Corona  Keffordi,  are  narrated  by  Mr.  Ealph  Stock 
in  the  Wiiidsor  Magazine  for  March.  Another  collector  had  been 
"  egged  on  by  a  promise  of  one  thousand  pounds  to  find  a  new 
variety,"  and  was  nearly  successful  in  depriving  Mr.  Kefford  of 
his  crown — we  mean  his  Corona.  Mr.  Kefford  had  the  proper 
collector's  instinct :  he  told  his  rival's  employer  that  "if  [he]  found 
an  unknown  species,  it  would  be  a  physical  impossibility  for  [him] 
to  part  with  it  for  fifty  thousand  "  ;  which  seems  to  suggest  that 
he  intended  to  swallow  the  plant  and  to  defy  the  strongest  emetic. 
"  I  caught  sight  of  something  white  above  my  head  among  the 
branches  of  a  ti  tree :  it  was  the  Corona  Keffordi  "  ..."  a  delicate 
waxen  thing  drooping  from  a  stalk  embedded  in  the  ti  tree  bark." 
The  plant  was  at  once  named  by  the  collector  after  himself,  the 
"  crown  formation  "  indicating  that  it  was  previously  unknown — 
and  apparently  unique,  for  "  one  might  search  those  swamps  for  a 
year  and  not  find  this  one's  duplicate  —  but  even  then  it  would 
not  be  the  Corona  Keffordi."  The  other  man  congratulated  him- 
self "  upon  a  variety  of  the  Odontoglossum,  but  the  lip  is  pink 
instead  of  chocolate-coloux-ed,"  so  it  would  seem  that  orchids  are 
l)y  no  means  absent  from  Fiji,  as  indeed  Mr.  Kefford  might  have 
ascertained  had  he  consulted  the  Flora  Vitiensis  before  starting 
on  his  quest.  We  fear  that,  until  a  fuller  description  is  published, 
the  name  will  have  to  be  regarded  as  a  nomen  niulum,  but  we  shall 
be  glad  to  print  a  fuller  account  of  the  plant  when  it  reaches  the 
National  Herbarium.  Meanwhile  it  must  be  regarded  as  an 
interesting  addition  to  the  not  inconsiderable  flora  of  fiction,  in 
which  Lord  Beaconsfield's  Stephanopolis  and  Rose  of  Jericho  — 
the  latter,  if  we  recollect  aright,  carried  in  a  Roman  procession — 
published  in  Lothair  will  find  a  place  beside  some  of  Mr.  H.  G. 
Wells's  creations. 
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A    NEW    HYBRID     OPHRYS. 
By  Colonel  M.  J.  Godfery. 

(Plate  538.) 

Ophrys  X  Keller:  Godfery,  hybr.  nov.  (0.  arachnitiformis 
Gren.  &  Phil,  x  0.  atrata).  Tuberibus  ovato-oblongis  altero  sessili 
altero  pedifero,  foliis  rosulatis  late  ovatis  obtusis  ultimo  caulino  am- 
plexicauli,  spicis  laxepaucifloris,  bracteis  ovario  aequilongis,  sepalis 
oblongis  obtusis  patentibus,  petalis  sepalis  brevioribus  oblongis 
obtusis  margine  sinuatis  fuscis  sub  lente  subtiliter  brunneo-velu- 
tinis,  labello  trilobo  lobis  lateralibus  angustis  lobo  intermedio  lato 
profunde  emarginato  castaneo-velutino  basi  scuto  glabro  praedito, 
rostello  brevi  obtuso. 

Bulbs  ovate  oblong,  one  sessile,  one  stalked.  Leaves  in  a  flat 
rosette  adpressed  to  the  ground,  broadly  ovate  obtuse  grey-green, 
one  upper  leaf  just  above  rosette  ovate  amplexicaul  spreading. 
Stem  erect,  20  cm.  Flowers  four,  in  a  lax  spike.  Bracts  sheath- 
ing green,  equal  to  ovary.  Outer  divisions  of  perianth  oblong 
obtuse,  spreading,  rather  long.  Two  upper  inner  divisions  oblong, 
two-thirds  as  long  as  outer  divisions,  obtuse  sinuate-edged  pinkish 
brown  dark  in  colour ;  under  a  strong  lens,  velvety  with  dense 
short  hairs.  Labellum  trifid,  lateral  lobes  narrow,  densely  hairy 
like  those  of  atrata  median,  lobe  broad,  deeply  emarginate,  almost 
bilobed ;  lobes  rounded  at  apex,  rich  chestnut-brown,  velvety, 
with  a  glabrous  shield  at  the  base.     Beak  short,  obtuse. 

This  plant  was  found  on  March  24th,  1914,  among  a  small 
colony  of  0.  arachnitiformis  on  a  thinly  wooded  hillside  of  the 
Mont  des  Oiseaux,  at  Hyeres.  0.  atrata  was  frequent  in  the 
neighbourhood.  The  flat  rosette  of  leaves,  the  long  pale  sepals, 
the  dark  colour  of  the  upper  petals,  the  trilobed  labellum  with  its 
densely  hairy  shoulders,  give  a  striking  character  to  its  appearance. 

When  I  showed  this  specimen  to  Mr.  Raine,  who  has  done  so 
much  for  the  botany  of  the  Var,  he  said  it  suggested  0.  atrata  to 
him.  At  first  I  did  not  agree,  the  much-divided  labellum  turning 
my  thoughts  in  other  directions.  After  careful  study  and  com- 
parison with  specimens  of  atrata,  however,  I  came  to  the  same 
conclusion.  I  have  named  it  in  honour  of  Dr.  Gottfried  Keller, 
of  Aarau,  Switzerland,  who  agrees  in  regarding  it  as  new,  and 
whose  great  work  on  the  Ground  Orchids  of  Europe  it  is  hoped 
will  not  be  long  delayed  by  the  war. 

For  convenience  of  reference  it  may  be  well  to  reprint  here 
(from  Journ.  Bot.  1914,  271)  the  description  of  0.  x  olbicnsis, 
which  is  also  represented  on  the  accompanying  plate  : — "  Folio 
summo  caulem  vaginante  acuto,  spica  laxa  tioribus  pluribus 
distantibus,  bracteis  ovarium  multo  excedentibus  acutis,  sepalis 
lineari-oblongis  obtusis  rofloxis,  petalis  sepala  semiiequantibus 
glabris,  labello  sepalis  breviore  ovato  trilobo  emarginato  apice 
appendice  parvula  basiquo  mammillis  2  prominontibus  externe 
dense  velutinis  instructo  saturate  purpureo-brunneo  maculo  scuti- 
formi  utrinque  emarginato  notato." 

Journal  of  Botany. — Vol.  53.     [May,  1915.]  l 
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NOTES    ON    SOMERSET    PLANTS    FOR    1914. 
By  Rev.  E.  S.  Marshall,  M.A.,  F.L.S. 

The  following  occurrences  are  additional  to  my  Supplement 
to  the  Flora  of  Somerset,  published  last  year.  A  season  which 
seemed  likely  to  prove  quite  a  good  one  was  curtailed  by  the 
outbreak  of  the  great  war,  which  practically  put  an  end  to 
botanical  excursions. 

Major  A.  H.  Wolley-Dod  spent  part  of  July  at  Minehead  ; 
although  he  collected  little,  he  sent  me  a  long  and  very  valuable 
list  of  stations  from  this  neighbourhood :  his  initials  are  appended 
to  his  records,  and  the  passages  in  inverted  commas  are  taken 
from  his  list.  Districts  1,  2,  4,  6  are  in  v.-c.  5  S.  Somerset ;  the 
rest  belong  to  v.-c.  6  N.  Somerset.  New  records  for  either 
are  starred. 

Berberis  vulgaris  L.  2.  Hedge  above  Ellicombe  ;  "  doubtless 
planted,"   W.-D. 

Corydalis  claviculata  DC.  Wood  behind  Timberscombe 
Church,  W.-D. 

Fumaria  Borcei  Jord.  Timberscombe,  W.-D. — F.  Bastardi 
{confusa  Jord.).  Ascent  of  Wootton  Common  from  Timbers- 
combe, W.-D. 

Nasturtium  officinale  Br.  var.  siifolium  Reichb,  2.  Very  fine, 
below  Bratton,  W.-D. 

Barbarea  verna  Ascherson.  2.  Casual,  King  Edward's  Road, 
Minehead,  W.-D. 

Hesperis  matronalis  L.  1.  Established  at  Hartford,  in  the 
Haddeo  valley,  W.  D.  Miller ! 

Brassica  nigra  Koch.  2.  Native  on  the  coast,  Stolford  to 
Shurton  Bars. 

Coronopus  didymus  Pers.  2.  "  Seen  too  commonly  all  over 
the  Minehead  district  to  note  exact  stations;  G.  procumbens  Gilib. 
seems  about  equally  common,"   W.-D. 

Reseda  Luteola  L.     2.  Slopes  above  Wootton  Courtney,  W.-D. 

Viola  palustris  L.  2.  Hannay  Combe,  Dunkery,  W.-D. — F. 
sylvestris  Kit.  "  Roadside,  below  Roadwater.  Spur  compressed, 
conical,  deep  violet.  Petals  deep  violet,  running  out  to  edge  of 
petals.  Upper  leaves  subreniform,  with  triangular  point  "... 
W.-D.  Probably  a  variety  of  this,  tending  towards  V.  Riviniana 
in  foliage.     A  rare  species  in  S.W.  Somerset. 

Polygala  vulgaris  L.  1.  "  Only  once  seen,  by  the  old  railway 
on  the  Brendon  Hills  ;  P.  serpyllacea  Weihe  seems  frequent  and 
general,"  W.-D. 

Saponaria  officinalis  L.  2.  Sandhills  on  the  shore  near 
Dunster,  W.-D. 

Silene  noctiflora  L.  8.  In  several  fields  on  Green's  Combe 
Farm  (Upper  Oolite),  Milton  Clevedon ;  profusely,  in  one. 

Lychnis  alba  Miller.  2.  "  With  pink  flowers  (not,  I  think,  a 
hybrid),  in  an  old  quarry  at  Alcombe,"   W.-D. 

Arenaria  peploides  L.     2.  Shore,  east  of  Dunster,  W.-D. 
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Sagina  ciliata  Fr.  2.  Above  Alcombe,  W.-D. — S.  suhulata 
Presl.  2.  Ascent  of  Dunkery,  a  little  above  Ford  ;  near  Timbers- 
combe,  W.-D.  This  species  was  accidentally  omitted  from  the 
Supplement. 

Spergularia  marginata  Kittel.     2.  West  of  Stolford. 

Hypericum  Androscemum  L.  2.  Lane  between  Luxborough 
and  Kingsbridge;  near  Leighland  Chapel,  W.-D.  Lower  Mer- 
ridge. — H.  humifusum  L.  2.  Dunkery  Hill ;  Brendon  Hills, 
W.-D.  6.  Chard  Common,  W.  Watson. — H.  hirsutum  L.  2. 
"  Does  not  seem  to  reach  Minehead,  but  is  common  from  Wash- 
ford  eastwards  "    [i.e.  on  the  Lias] ,  W.-D. 

Lavatera  arborea  L.  9.  I  believe  this  to  be  a  true  native  on 
the  Steep  Holm  cliffs. 

Malva  moschata  L.  2.  Wood  at  Tivington  ;  quite  frequent  in 
the  Roadwater  valley,  W.-D. — M.  rotundifolia  L.    Alcombe,  W.-D. 

Linum  hienne  Miller  {angusti folium  Huds.).  2.  Railside 
between  Washford  and  Roadwater,  W.-D. 

Gerannim  bicidum  L.  2.  "  Common  enough  in  lanes  on  low 
ground,  but  hardly  strays  from  them ;  and  not  very  evenly 
spaced. — G.  columbinum  L.  is  common,  and  very  general ;  hardly 
worth  naming  stations,"   W.-D. 

Erodium  moschatum  L'H6rit.  2.  Common  on  Minehead 
Warren  ;  reaching  beyond  Dunster,  W.-D. 

Ulex  Gallii  Planchon.  2.  "  Surely  the  prevailing  species  on 
all  the  moorland  (Dulverton  to  Brendon),"  W.-D. 

Cytisus  scoparius  Link.  2.  "  Too  common  to  locate,  at  least, 
all  along  the  Roadwater  Valley ;  Brendon  Hills  ;  Timberscombe  ; 
Wootton  Courtney,"   W.-D. 

Trifoliumarvenseh.  2.  Cultivated  field  above  Alcombe,  W.-D. 
— T.  scabrum  L.  2.  Coast  near  Stolford. — T.  hybridum  L.  2. 
"Seems  frequent  enough  "  [about  Minehead],  W.-D. — T.  repens 
L.  var."'-  rubescens  Seringe  (var.  Toicnseyidii  Bab.)  ?  2.  "  With 
rose  flowers,  is  quite  common  in  marshes  about  Minehead ;  also 
inland,  even  in  shady  places — showing  that  it  is  not  a  sunburnt 
form,"  W.-D.  I  have  seen  no  specimen ;  but  this  determination 
is  almost  certainly  right. — T.  filiforme  L.  2.  Lane  above  Alcombe ; 
ascent  of  Dunkery  Hill,  W.-D. —  [T.  agrarium  L.  (T.  aureum 
Poll.).  2.  In  a  sown  grassfield  near  Croydon  Hall,  W.-D. ;  not 
previously  recorded  as  a  Somerset  casual.] 

Anthyllis  Vulneraria  L.  2.  Frequent  by  the  old  railway,  from 
Washford  almost  to  the  foot  of  the  incline  to  the  Brendon  Hills, 
W.-D. 

Vicia  hirsuta  h.  "Too  common  to  locate?"  W.-D.  Ho  only 
observed  V.  tetrasperma  Moench  near  Hopcott,  district  2. — V. 
sylvatica  L.  2.  Wood  by  the  railway,  near  Roadwater,  W.-D. 
5.  Aller  Wood,  T7.  Watso7i. 

Lathy rus  Nissolia  L.  2.  Railside  near  Roadwater,  W.-D. — 
L.  latifolius  (a  garden  escape)  also  occurred. — L.montanus  Bernh. 
2.   Incline  of  the  old  railway,  ascending  the  Brendon  Hills,  W.-D. 

Eubus  idcBUS  L.  1.  Plentiful  on  the  old  railway,  summit  of 
Brendon,  W.-D.     2.  "  Common,  wherever  I  have  been,"  W.-D. 

L  2 
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Alcheviilla  vulgaris  L.  (aggregate).  2.  Luxborough,  W.-D.  ; 
most  likely  A.  minor. — A.  pratensis  L.  "  Is  reported  from  v.rc.  5  ; 
but  I  have  seen  no  specimens  so  far,"  C.  E.  Salmon,  in  litt. — 
'■'A.  alpestris  Schmidt.  10.  "Near  Bath,  1837;  in  Herb.  Edin.," 
B.  C.  Alexander,  do.  A  very  rare  plant  in  the  south. — A.  minor 
Huds.     2.  Lower  Merridge. 

Poterium  Saiujuisorha  L.  2.  Old  railway,  about  and  above 
Eoadwater,  rather  plentifully,  W.-D. 

Bosa  spinosissima  L.  2.  "  One  bush,  on  the  railway  at  Lower 
Eoadwater;  butalmost  certainly  a  garden  escape,"  W.-D.  Perhaps 
bird-sown ;  it  occurs  as  a  native  about  Blue  Anchor  and  Watchet. 
— B.  micrantha  Sm.  2.  "Certainly  very  general;  usually  in 
single  bushes,  wherever  I  have  been,  but  hardly  '  common.' 
Wootton  Courtney ;  shore  at  Dunster  ;  Eoadwater  ;  many  other 
places  not  noted,"  W.-D.  Coast,  Lilstock. — B.  canina  L.  var. 
"^'sphceroidea  (Eip.).  2.  Eoadside,  Dunster  Station,  W.-D.  First 
record  for  the  county ;  but  probably  not  distinguished  from  the 
following: — Var.  ■■-spharica  (Gren.).  2.  Near  Bratton;  near 
Leighland  Chapel ;  hedge  below  Perriton,  W.-D. — Var.  senticosa 
(Ach.).  2.  Eoadside  near  the  Polo-ground,  Dunster,  W.-D. — 
Var.  aspernata  (Des^glise).  2.  Woodcombe  ;  roadside  near  Dun- 
ster Station,  W.-D. — B.  dumetorum  Thuill.  2.  Hopcott,  W.-D. ; 
as  B.  submitis  Gren.,  which  I  think  means  what  we  call  "type." — 
B.  stylosa  Desv.,  var.  systyla  (Bast.).  2.  Eoadside  below  Wood- 
combe ;  lane  near  Cowbridge,  Timberscombe,  W.-D. 

Pyrus  latifolia  Syme,  var.  decipiens  (Bechst.).  2.  I  have  long 
known  several  trees,  mostly  inaccessible,  on  the  coast  cliffs  below 
Greenaleigh  Wood.  Last  June,  Mr.  J.  W.  White  and  I  found 
one  of  them  in  good  flower,  within  reach  ;  it  has  much  narrower 
leaves  than  the  usual  Minehead  form,  thus  approaching  P.  salici- 
folia  {rupicola  Syme)  ;  but  I  have  not  seen  that  nearer  than 
Culbone,  and  do  not  think  that  the  plants  in  question  are  hybrids. 

Chrysosplcnium  oppositifolium  L.  2.  Lower  Merridge ;  Sto- 
gumber. — C.  alternifolium  L.  2.  Stream-sides,  below  Stogumber 
Station. 

Cotyledon  Umbilicus  L.  2.  "  Much  too  common  about  the 
whole  district  (which  I  have  visited)  to  need  special  stations," 
W.-D.  This  remark  applies  equally  to  the  hilly  parts  of  districts 
1  and  3,  at  least  on  non-calcareous  soil.  Major  Wolley-Dod 
considers  Sedwn  anglicum  Huds.  still  commoner  (in  district  2) ; 
but  it  is  still  unknown  outside  the  south-west  of  the  county. 

Drosera  rotundifolia  L.  2.  "  In  several  places  on  the  hills 
above  Alcombe  and  Ellicombe  ;  fairly  frequent  on  the  moors  and 
valleys,  but  not  at  all  common,"   W.-D. 

Lythrum  Salicaria  L.  2.  Eoadwater  valley,  in  several  places  ; 
Bishop's  Lydeard  !   W.-D. 

Epilobium  angustifolium  L.  1,  2.  Very  common  by  the  old 
railway  on  the  summit  of  Brendon  ;  here  and  there  in  the  Eoad- 
water valley,  W.-D. — E.  tetragonum  Curt.    2.  Coast  below  Shurton. 

Ilydrocotyle  vidgaris  L.  2.  "  Too  common  in  all  marshy  spots 
to  specify,"  W.-D. 
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SmTjvnium  Olusatrum  L.  2.  Lane  between  Dunster  and 
Alcombe,  W.-D. 

Apium  graveolens  L.  2.  Marshes,  Minehead  to  Blue  Anchor, 
W.-D. — A.  nodijlorum  Eeichb.  fih,  var.  -pseudo-repens  Watson 
(oc/wert^2Wi  Bab.,  non  DC).     2.  "  Abundant  every  where,"  W.-D. 

Sison  Amovmm  L.     2.  "  Too  general  to  specify  stations,"  W.-D. 

Pimpinella  Saxifraga  L.,  var.  dissecta  Druce.  1.  By  the  old 
railway  on  the  top  of  Brendon.  2.  "Frequent;  always  this,  in 
cases  which  I  looked  at  closely,"  W.-D.  3.  West  Monkton ; 
very  local. 

Silaus  flavescens  Bernh.  2.  Only  a  single  plant  seen,  in 
Dunster  marshes,  W.-D.  Apparently  quite  rare  in  S.  W.  Somerset, 
though  frequent  in  the  north  and  east. 

Famiculum  vulgare  Mill.  2.  Plentiful  in  an  old  quarry, 
Alcombe,  W.-D.     Native  on  the  coast,  near  Stolford. 

Daucus  giivwiifer  All.  9.  x\fter  an  interval  of  more  than 
thirty  years  I  saw  the  plant  which  has  been  so  named  on  Brean 
Down,  last  June.  It  comes  very  near  Withering's  figure  of  his 
D.  maritimus,  and  only  differs  from  good  Sidmouth  (S.  Devon) 
D.  gummifer,  gathered  a  few  days  later,  in  its  darker,  more  hairy, 
and  slightly  more  acute  foliage;  both  had  markedly  convex 
umbels,  when  in  flower.  I  now  think  that  the  identification  may 
stand,  though  it  is  not  quite  typical. 

Caucalis  nodosa  Scop.     2.  Grassy  bank  in  the  Park,  Dunster. 

Bubia  peregrina  L.  2.  "  Very  common,  everywhere  I  have 
been,"  W.-D.  Coast,  about  Shurton  and  Lilstock ;  frequent. 
The  records  in  Supplement,  p.  90,  for  district  1  belong  to  2. 

Galium  Mollugo  L.,  var.  Bakeri  Syme.  5.  In  profusion  on 
railway  embankments  between  Somerton  and  Kingweston  ;  in  full 
flower,  when  the  type  was  barely  in  bud. 

Asperula  odorata  L.  2.  Roadwater ;  valley,  south  of  Timbers- 
combe,  W.-D.     Lower  Merridge. 

Solidago  Virgaurea  L.  2.  "  Certainly  common,  all  up  the 
Roadwater  valley  ;  scattered  elsewhere,  but  not  common  ?  "  W.-D. 

Erigeron  acre  L.  2.  Quarry,  Alcombe,  W.-D.  8.  North  side 
of  Creech  Hill,  Milton  Clevedon  ;  both  in  natural  turf  and  in  some 
grassfields. 

[Anaphalis  margaritacea  R.  Br.  2.  Major  Wolley-Dod  found  a 
large  patch  of  this  N.  American  species  on  the  old  railway  at 
the  top  of  Brendon,  thoroughly  established.  My  station  near 
East  Austey  is  in  district  1.] 

Gnaphalium  uliginostLm  L.  2.  "  Too  general  to  specify  stations ; 
quite  common,  I  should  say,"  W.-D.  Only  "rather  common" 
(as  stated  in  Fl.  Som.)  in  the  county,  as  a  whole,  I  believe. 

Inula  Helenium  L.  2.  On  the  edge  of  ponds  and  on  the  sides 
of  hedgebanks  at  Stolford,  Tl'.  A.  Withycomhc,  sp.  4.  Chard 
Reservoir,  Miss  Al.  G.  Miller. 

■■'-Matricaria  siiavcolcns  Buchenau  {M.  discoidca  DC).  2.  Waste 
field,  Roadwater,  abundantly,  W.-D.  No  doubt  it  will  spread  as 
rapidly  here  as  elsewhere. 

Tanacctum  vulgare  L.     L  By  the  Station,  at  the  summit  of 
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the  old   railway,   Brendon   Hills,    W.-D.     2.    Quarry,  Alcombe ; 
roadside,  Eoadwater  valley,  W.-D. 

Artemisia  maritima  L.     2.  Stolford  ;  Lilstock. 

Petasites  hyhridiis  Gaertn.,  Meyer  &  Schreb.  (P.  ovatus  Hill). 

1.  By  the  Exe,  below  Exford,  W.-D,     2.  Eather  frequent  in  the 
Eoadwater  valley ;  by  the  Avill  brook,  below  Timberscombe,  W.-D. 

Senecio  sylvaticus  L.  1,  2.  Top  of  Brendon ;  moor  above 
Ellicombe,  W.-D. — S.  erucifolius  L.  2.  Eoadwater  valley,  W.-D. 
Shurton. 

Carduus  crispiis  L.  2.  Near  Luxborough  ;  Eoadwater  valley, 
W.-D. 

Cnicus  acaulis  Willd.  Common  on  the  Lias,  about  Shurton 
and  Lilstock. 

Centaurea  Cyanus  L.  3.  Field  near  Thurloxton,  W.  D.  Miller. 
Unusually  scarce  in  Somerset ;  hardly  more,  indeed,  than  a  casual. 

Cichorium  Intybus  L.  2.  Eoadwater  valley ;  also  Picris 
hteracioides  L.     Along  the  old  railway,   W.-D. — P.  echioides  L. 

2.  Shurton. 

Hieracium  •'  Sclimidtii  Tausch  var.  eustomon  Linton."  2.  A 
stylose  form  occurs  with  the  normal  one,  on  coast-rocks  near 
Greenaleigh.  I  very  strongly  doubt  its  specific  identity  with 
H.  Sclimidtii.  Mr.  Linton  did  not  think  that  a  specimen  sent  to 
him  was  his  eustomon,  and  suggested  comparison  with  a  plant  from 
the  Great  Orme's  Head,  which  has  been  referred  to  H.  hritannicum. 
I  find,  however,  that  neither  this  nor  any  form  of  H.  steiiolepis  will 
fit  the  Minehead  hawkweed,  either  in  foliage  or  heads.  It  comes 
very  near  authentic  eustomon  in  both  respects,  but  is  often  (not 
always)  a  good  deal  more  glandular  on  the  phyllaries. — H.  scia- 
philum  Uechtritz  {vulgatum  Syme,  non  Fries ;  sylvaticum  Smith, 
non  Gouan).  2.  Eoadside  between  Kersham  and  Timberscombe ; 
wood  near  Luxborough  ;  incline  of  the  old  railway  to  the  Brendon 
Hills,  W.-D.—H.  horeale  Fr.  2.  Foot  of  the  incline  of  the  old 
railway  to  the  Brendon  Hills,  W.-D. ;  also  H.  umhellatum  L. 

Leontodon  nudicMile  Banks  &  Sol.  2.  Coast,  east  of  Lilstock. 
No  doubt  we  have  the  hairy-headed  var.  lasiolcenum  Druce,  as 
well  as  the  type  ;  but  I  have  only  learned  recently  how  to 
distinguish  them.     The  former  seems  to  be  chiefly  submaritime. 

Lactuca  muralis  L.  Lower  Merridge,  on  (apparently)  non- 
calcareous  soil,  which  is  exceptional. 

Sonchus  arvensis  L.  2.  A  striking  plant,  with  very  prickly 
leaves  and  rounded  auricles,  much  like  those  of  S.  asj^er  Hill, 
grows  on  coast  shingle  at  Shurton  Bars.  Mr.  Arthur  Bennett 
names  it  var.  '''spinulosus,  described  in  Flora  des  nordwest-deutschen 
Tiefebenes,  p.  520  (1894). 

Tragopogon  minus  Mill.  2.  Old  railway  in  the  Eoadwater 
valley  ;  rather  frequent  about  Minehead,  W.-D. 

Jasione  montana  L.  2.  "  Quite  frequent  in  suitable  localities," 
W.-D. 

Wahlcnbergia  hederacea  Eeichb.  "  In  most  of  the  mossy 
valleys,  everywhere,"   W.-D. 

'* Campanula    Trachelium    L.       2.     Old    gravel-quarry    above 
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Alcombe ;  wood  by  the  railway  at  Lower  Eoadwater,  W.-D. 
A  very  good  and  unexpected  novelty  for  S.  Somerset.  He  saw 
no  C.  rokmdifolia  L. 

Andromeda  Polifolia  L.  9.  A  few  small,  short  patches  on 
Blackdown,  Mrs.  E.  P.  Sandioith ;  Mr.  J.  W.  White  gathered  a 
sprig  in  bloom  on  November  4th,  last  year. 

Lysimachia  nemorum  L.  2.  Luxborough ;  Bratton,  W.-D. 
Lower  Merridge. 

Anagallis  fcemina  Mill,  [ccerulea  Schreb.).  3.  Halse,  Miss 
Amy  Smith.  Field  at  Durston,  W.D.  Miller. — A.  tenella  Murray. 
2.  "  As  easily  found  in  any  mossy,  moist  valley  as  Wahlenhergia ; 
certainly  not  deserving  of  special  stations,"  W.-D. 

Centunculus  minimus  L.  2.  Lane  above  Ranscombe,  near 
Timberscombe,  sp. ;  moor-road  above  Alcombe,  W.-D.  Previously 
known  only  from  one  station  in  each  of  our  vice-counties. 

Ligustrum  vulgare  L.  2.  Frequent  on  the  Lias  of  the  coast, 
about  Shurton  and  Lilstock. 

Vinca  minor  L.  2.  Roadside,  just  north  of  Timberscombe,  but 
doubtless  an  escape  here  ;  Bratton,  not  far  from  a  cottage,  W.-D. 
For  over  100  yards,  on  a  roadside  bank  between  Stogumber  and 
Sampford  Brett,  in  great  quantity;  but  a  garden  colour-variation, 
with  flowers  of  a  deeper  blue  than  the  ordinary  form.  3.  High, 
bushy  roadside  bank  (or  rather  cliff)  on  the  outskirts  of  Milverton ; 
almost  certainly  an  escape,  but  the  conditions  are  against  any 
likelihood  of  its  having  been  intentionally  planted  there. 

Erythrcea  imlchella  Fr.     2.  East  of  Lilstock,  sparingly. 

Cynoglossum  officinale  L.  2.  Rough,  grassy  bank  above 
Perriton  :  slopes  aljove  Wootton  Courtney,  W.-D. 

["•Syvqjhytum  peregrinum  Ledeb. ?  2.  "  Hopcott ;  above  Al- 
combe :  an  obvious  outcast,  in  both  places.  Leaves  narrowed 
below,  decurrent,  but  much  less  strongly  so  than  in  S.  officinale. 
Flowers  blue  ;  corolla-lobes  more  or  less  reflexed.  Calyx  divided 
three-quarters  to  the  base,  very  strongly  muricate,"   W.-D.] 

Anchusa  sempervirens  L.  2.  Alcombe  ;  near  Bratton  ;  near 
Timberscombe,  W.-D. 

Myosotis  cespitosa  Schultz.  2.  "  Too  common  to  specify 
localities,"  W.-D.  Lilstock. — M.  scorpioides  L.  {palustris  Hill). 
"Rather  common,  I  think.  Avill  brook;  Roadwater  valley," 
W.-D.  Ilawkridge  Water,  Lower  Merridge.^ — M.  repens  G.  Sc  D. 
Don.  2.  "I  think  common,  or  frequent,  by  elevated  rills; 
certainly  by  the  Avill  brook,  below  Timberscombe,"   M\-D 

Cuscuta  Epithymnm  Murray.  2.  "  Fairly  frequent  on  the 
whole  Wootton  Common  range,"  W.-D. — C.  Trifolii  Bab  > 
2.  Locally  abundant  in  a  pasture  on  the  Lias  clitls,  between 
Lilstock  and  Stolford.  Parasitic  on  Lotus  coriiiculatus  L.  From 
the  habit  and  the  host-plant,  I  am  practically  sure  that  it  was  this 
species,  which  I  believe  to  l)o  truly  native,  thouj;h  rare,  on  our 
coasts  ;  but  the  date  (Juno  25tli)  was  too  early  to  see  it  in  tlowov. 
Quite  away  from  cultivation,  and  certainly  wild. 

Linaria  Elatine  Mill.  2.  Cultivated  field  above  Alcombe, 
W.-D.     3.  Sandy  field  near  Milverton  ;  persistent.  Misses  B.  and 
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M.  Falcon. — L.  vulgaris  Mill.  2.  "With  distorted  flowers  (many 
of  the  spurs  trifurcate ;  but  not  '  \qx.  lieloria')  by  a  bridge  over 
the  old  railway,  below  Lower  Eoad water,"  W.-D. 

Antirrhinum  majus  L.  2.  Old  walls  of  Cleeve  Abbey  !,  W.-D. 
Here  it  varies  much  in  colour,  the  form  with  sulphur-yellow 
flowers  being  very  conspicuous. 

Miimdus  Langsclorffii  Donn  (M.  guttatus  DC.  ?).  2.  "  About 
Dunster  Station,  and  between  there  and  Blue  Anchor;  much 
commoner  in  the  Avill  than  in  the  Eoadwater  valley.  Quite 
frequent  in  many  places  in  the  Minehead  district,"  W.-D. 

Sibthorpia  europcea  L.     2.  Eoadside,  Holford,  W.-D. 

Veronica  Anagallis  L.  2.  Lilstock — the  segregate  V.  aqiiatica 
Poiret,  I  think. 

Euphrasia  Bostkoviana  Hayne.  1.  By  the  old  railway  on  the 
Brendon  Hills,  W.-D.,  sp.  A  delicate  and  small-flowered  plant, 
analogous  to  E.  curta  Wettst.,  forma  picco/a  Townsend.  I  have  a 
closely  related  form  from  Savernake  Forest,  above  Marlborough, 
N.  Wilts  ;  but  that  had  violet  corollas,  and  a  few  simple  hairs 
mixed  with  the  long-stalked  glands.  Neither  of  them  agrees  with 
Mr.  Druce's  Exmoor  specimens  of  E.  fennica  Kiblman  (kindly  lent 
to  me  for  compai'ison) ;  these  are  strong,  6-12  inches  high,  with 
very  erect  stems,  simple,  or  wuth  one  or  two  slender,  erect  lower 
branches,  giving  them  a  most  distinct  appearance.  8.  Fine  and 
typical  in  moist,  hilly  pastures  above  Milton  Clevedon. — E.  stricta 
Host.  1.  By  the  old  railway,  on  the  top  of  the  Brendon  Hills  ; 
associated  with  E.  gracilis  Fr.  and  E.  curta  Wettst.,  var.  gla- 
brescens  Wettst.,  W.-D.     Specimens  of  each  sent  to  me. 

Pedicularis  sylvatica  L.  2.  "I  should  have  thought  too 
common  to  detail,"  W.-D.     He  did  not  observe  P.  palustris. 

'-'■'■  Blunantlius  stenopliyllus  Schur.  8.  Abundant  in  a  pasture 
(Upper  Oolite)  at  the  base  of  Creech  Hill,  over  Lamyatt.  Inter- 
calary leaves  numerous ;  internodes  long,  as  is  usual  in  our 
British  plants.     New  for  Somerset. 

Melampyrum  pratense  L.  2.  Major  Wolley-Dod  thinks  this  as 
common  as  what  v?e  call  "  type,"  where  he  has  been. 

Orobanche  minor  Sm.  2.  On  the  old  railway  at  Eoadwater,  W.-D. 

Pinguicula  lusitanica  L.  6.  Chard  Common,  W.  Watso7i  and 
W.  D.  Miller ;  unusually  luxuriant ;  flower-stalks  up  to  six  inches 
high. 

Verbena  officinalis  L.  2.  A  few  plants  ("  in  an  old  orchard  ?  "), 
a  little  south  of  Washford  Station,  W.-D. 

[Mentha  longifolia  Huds.  2.  On  a  waste-heap  at  the  shore 
end  of  a  lane,  north-east  of  Dunster  Station,  W.-D.] . —  [M.  spicata 
L.  2.  Waste  place  above  Alcombe,  but  an  obvious  outcast ; 
Holford,  not  native,  W.-D.]  — 31.  piperita  L.  2.  By  a  cottage  at 
Bratton  ;  Holford,  W.-D. 

Calamintha  montana  Lam.  (C  officinalis  Moench).  2.  Eoad- 
side between  Washford  and  the  Station  ;  between  Timberscombe 
and  Cowbridge,  W.-D. 

Melissa  officinalis  L.  2.  Eoad  to  the  moor,  above  Alcombe, 
W.-D. 
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Salvia  Verbenaca  L.    5.  Slopes  on  the  Lias,  near  Kingweston. 

Marruhium  vulgare  L.  2.  A  large  patch  (native)  on  the  coast 
at  Lilstock. 

Stachys  officinalis  Trevisan.  2.  "  Specially  struck  me  as 
•rather  uncommon.'  Roadwater  valley  ;  Brendon  Hills,"  W.-D. 
— S.  arvensis  L.     2.  Croydon  Hall,  W.-D. 

Plantago  maritima  L.  2.  "  Certainly  too  common  to  specify 
localities,"  W.-D.  Stolford. — P.  Coronojms  L.,  var.  '■bijnnnatifida 
Wirtg.  (fide  Ar.  Bennett).  9.  Sandy  roadside  green.  Borrow  ; 
apparently  new  for  Somerset.  A  biennial  plant,  up  to  eight  inches 
across,  with  very  finely  divided  foliage  ;  which,  as  well  as  the 
flower-stalks,  is  closely  appressed  to  the  soil. — Var.  ■■'pygmcea 
Lange  !  2.  In  poor,  sandy  ground  near  the  entrance  to  Minehead 
Warren.  9.  Stony  places,  not  far  from  the  Fort,  at  the  north- 
west end  of  Brean  Down.  New  record  for  both  vice-counties. — 
Var.  Sahrince  Baker  fil.  &  Cardew.  9.  One  strong  plant,  with  six 
flowering  stems,  on  maritime  rocks  near  the  Fort,  Brean  Down  ; 
leaves  smaller  and  more  hoary  than  on  Steep  Holm,  but  the 
difference  is  merely  due  to  exposure.  I  can  hardly  believe  that 
this  woody-rooted  perennial  is  really  conspecific  with  P.  Coronopus ; 
and  Mr.  Druce,  who  (like  myself)  has  grown  it  in  his  garden,  is 
decidedly  of  the  same  opinion.  I  find  that  the  crown  of  the  leaf- 
rosettes  usually  has  a  clothing  of  dense,  white,  woolly  hairs. — Two 
other  strong  plants  from  Brean  Down,  of  this  affinity,  are  not  yet 
determined  ;  one  is  biennial,  hoary-hispid  with  rather  distant 
linear  leaf-segments  of  unequal  length,  and  a  narrow  rachis :  the 
other  is  perennial,  witli  a  dense  "  mat  "  of  foliage,  pilose  to 
hispid,  but  hardly  hoary ;  the  segments  being  close,  linear,  acute, 
with  some  white  wool  at  the  crown  of  the  rosette. 

Chenopodium  album  L.  2.  "  I  should  have  said  that  var. 
paganum  Syme  was  quite  as  common  [about  Minehead]  as 
var.  viridc  Syme,"   W.-D. 

Bumex  pulcJwr  L.  2.  About  Minehead,  rarely,  in  newly  made 
roads,  &c.;  also  near  the  Warren,  by  the  shore,  W.-D.  This  con- 
firms Collins's  old  record.  5.  Slopes  on  the  Lias  above  Hurcot, 
between  Somcrton  and  Kingweston. 

Eupliorbia  aviygdaloides  1j.  2.  "Not  'very  common'  in  the 
Minehead  neighbourhood,"  W.-D.  He  noted  E.  Paralias  L.  from 
the  coast,  north-east  of  Dunster  ! 

Salix  alba  L.  2.  "  Copse  near  Carhampton,  but  not  (I  think) 
at  all  common  generally;  above  Alcombo,"   W.-D. — 6'.  caprca  L. 

1.  Common  on  the  top  of  the  Brendon  Hills,  W.-D.  2.  Quarry, 
Alcombe ;  "pretty  general,  and  rather  common,"  W.-D. — S. 
aurita  L.  1  and  2.  Common  on  the  top  of  the  Brendon  Hills  ; 
old  railway,  Eoadwater  valley ;  between  Kingsbridge  and  Lux- 
borough,  W.-D. 

Popiilus  trcmula  L.    1.  Railway,  top  of  the  Brendon  Hills,  W.-D. 

2.  Between  Kingsl)riilge  and  Luxborougli;  perhaps  planted,  W.-D. 

Orcliis  pyramidalis  L.  Very  local  on  the  Lias,  between 
Stolford  and  Lilstock. — 0.  latifoUa  L.  2.  Valley  below  Lux- 
borougli,   W.-D.—O.   cricetorum   Linton.     2.    "  All    I    looked   at 
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appeared  to  be  this  ;   but  I  am  not  sure  of  discriminating  it," 
W.-D.     Doubtless  the  moorland  plants  are  this. 

Oplirys  apifera  Huds.  2.  One  plant  was  seen  on  the  coast, 
east  of  Lilstock.     5.  Frequent  on  slopes  of  the  Lias  above  Hurcot. 

Habenaria  viridis  R.  Br.  1.  Two  or  three  plants  on  the  flat 
beyond  the  Station,  at  the  top  of  the  incline  of  the  railway  leading  on 
to  the  Brendon  Hills ;  also  by  the  roadside  to  Cutcombe,  four  miles 
or  so  further  on,  W.-D.     Previously  unknown  for  the  south-west. 

[*I?-/s  tuberosa  L.  This  Mediterranean  species  is  established  by 
the  roadside  on  the  outskirts  of  Stogumber,  near  a  gentleman's 
garden,  whence  it  probably  originated,  though  I  understand  that 
it  does  not  grow  there  ;  it  extends  for  twenty  yards,  or  less,  and 
seems  to  flower  sparingly.] 

■■'Crocus  vermis  Wulf.  (1778).  3.  Misses  B.  and  M.  Falcon  have 
kindly  shown  me  their  station  for  this,  in  Milverton  parish  (see 
Supplement,  p.  178).  It  grows  remote  from  gardens,  in  a  damp, 
rushy  pasture  near  a  streamlet,  scattered  thinly  over  a  space  of 
about  forty  yards  square  ;  there  may  be  more  of  it,  as  the  ground 
has  not  been  thoroughly  searched :  I  had  not  time  to  do  this. 
Apart  from  its  scarcity,  it  looks  perfectly  wild ;  the  flowers  are 
rather  small,  and  vary  in  colour  from  violet  or  violet-striped  to 
nearly  white  (deepening  much  as  they  dry). 

Gcdanthus  nivalis  L.  Mr.  Miller's  Stogumber  station  was 
accidentally  entered  under  district  3  instead  of  2  (he  lately  found 
it  by  a  brook  near  Charlinch,  district  3,  where  he  considers  that 
its  presence  can  hardly  be  due  to  human  agency).  I  traced  it 
down-stream  for  nearly  three  miles,  to  considerably  below  Samp- 
ford  Brett,  and  think  it  native,  as  it  occurs  in  several  willowy 
thickets,  away  from  the  main  brook ;  and  although  it  was  seen 
twice  on  the  edge  of  apple-orchards,  close  to  the  water,  it  seemed 
to  have  spread  into  rather  than  out  of  them.  Many  specimens  had 
scapes  a  foot  or  more  in  height,  where  they  grew  among  bushes. 

Leucojum  vernum  L.  (see  Journ.  Bot.,  1914,  p.  153).  2.  On 
March  8  of  this  year  I  made  a  careful  and  leisurely  examination 
of  the  newly  discovered  Somerset  locality.  The  Spring  Snowflake 
was  then  in  perfect  bloom,  and  many  hundreds  of  specimens  were 
observed.  I  saw  none  of  it  in  gardens ;  and  the  station  begins  at 
a  spot  (under  a  fairly  high  bank,  shaded  by  a  dense  thicket  of 
brambles)  higher  up  the  stream  than  the  few  neighbouring  houses. 
Although  absent  from  Western  France,  this  species  occurs  in 
Belgium  and  Central  Germany  ;  and  I  think  that  there  is  a  fair 
chance  of  its  being  really  indigenous  in  Somerset.  Owing  to  its 
very  early  flowering-time  it  may  have  been  overlooked  in  other 
places,  and  should  be  specially  searched  for. 

Allium  vineale  L.     2.  Near  Washford  Station,  W.-D. 

Narthecium  Ossifragum  Huds.  2.  "  Quite  common,  every- 
where I  have  been,"   W.-D. 

Juncus  bufonius  L.,  var.  fasciculatus  Koch.  2.  "  Is,  I  think, 
very  common,"  W.-D.  Of  /.  squarrosus  L.  he  writes: — "Quite 
common,  I  should  say " ;  and  of  /.  bulbosus  L.  {supimis 
Moench)  : — "  Valley  above  Perriton  ;  very  common,  I  think." 


NOTES    ON    SOMERSET    PLANTS  131 

Luzula  Forsteri  DC.  3.  Lower  Merridge. — L.  sylvatica  Gaud. 
2.  "  In  profusion  where  it  does  occur,  but  not  generally  common. 
Wood  behind  Timberscombe  Church  ;  wood  by  the  railway,  near 
Lower  Eoadwater,  and  on  the  incline  to  the  Brendon  Hills ; 
Hannay  Combe,  on  Dunkery,"  W.-D. — L.  viultiflora  DC.  2.  "  I 
think  too  common  to  specify  localities,"    W.-D. 

■■'Alisma  .     2.  Scarce  at  Lilstock,  in  a  pool  formed  by  a 

slow  stream  at  its  seaward  end.  I  think  that  this  is  probably 
A.  (jraminifolium  Ehrh.,  apud  Steudel,  Nomenclator,  i.  26  il821)  ; 
which  Prof.  Hugo  Gliick  recently  told  me  that  he  considered  to  be 
identical  with  A.  armiatum  Michalet,  though  Eouy  (Fl.  de  France, 
xiii.  7,  8)  makes  them  two  distinct  "  races."  Plant  tall  (3  feet) 
and  slender  ;  petioles  very  long  ;  leaf-blades  4  to  5  inches  long, 
narrowed  at  both  ends,  nearly  parallel-sided,  at  most  f-in.  broad, 
much  less  strongly  veined  than  in  A.  Plantago.  Only  one  plant 
was  in  partial  flower  on  June  25th ;  it  had  two  series  of  inflorescence, 
the  peduncles  being  mostly  arcuate,  and  the  petals  not  exceeding 
the  sepals.  I  have  several  specimens,  very  near  this,  labelled 
A.  lanceolatum  With. ;  and  Nyman  {Conspectus,  p.  679)  calls 
Withering's  plant  "  subvar.  major."  Mr.  Britten  has,  however, 
kindly  sent  me  tracings  of  Gerard's  Plantago  aquat.  humilis 
(p.  337,  fig.  2-)  and  of  Petiver's  "Narrow  Water  Plantain" 
{EiujUsh  Plants,  t.  43,  fig.  7)  on  which  Withering's  plant  is 
based,  and  which  are  clearly  the  same  as  A.  Plantago,  var.  lanceo- 
lata,  tab.  1438,  in  English  Botany — a  plate  prepared  for  and  added 
to  the  third  edition;  all  these  i-epresent  a  small  form,  with  short 
leaves  and  petioles,  which  is  clearly  the  true  A.  lanceolatum. 
Eouy  identifies  this  with  A.  Plantago-aqnatica  L.,  var.  angusti- 
folium  Kunth  =  var.  lanceolatum  Gren.  &  Godr.  —  var,  steno- 
phyllum  Aschers.  &  Graebn. 

Scirpus  fiUformis  Savi  {Savii  Seb.  &  Maur.).  2.  Lane  above 
Alcombe ;  lane  above  Eanscombe,  W.-D.  —  Var.  monostachys. 
Lane  above  Alcombe,  W.-D.,  sp. — S.  viaritimus  L.  2.  Stolford ; 
Lilstock.     I  ignore  the  so-called  varieties. 

Carex  pulicaris  L.  2.  "Very  common  on  the  moors,"  W.-D. 
— C.  paniculata  L.  2.  Valley  below  Stogumber. — -'C.  contigua 
Hoppe  X  divulsa  Stokes  ?  3.  Grassy  roadside,  half  a  mile  north 
of  West  Monkton,  with  the  suggested  parents.  Spikes  usually 
shorter  and  more  compact  than  in  divulsa ;  glumes  browner  ; 
fruit  shorter,  broader,  with  a  more  serrulate  beak.  Very  difficult 
to  make  sure  of,  the  species  being  so  closely  related ;  and,  un- 
fortunately, when  I  wont  to  get  more  advanced  material,  all  the 
herbage  had  been  mown  down.  If  correct,  this  is  a  new  hybrid 
for  Britain.— C  divulsa  Stokes.  2.  Near  Wootton  Courtney, 
W.-D. — C.  cchinata  Murray.  2.  "  Very  common  on  the  moors," 
W.-D. — C.  pendula  Huds.  3.  Eumwell. — C.  hincrvis  Sm.  2. 
Thinly  scattered  all  over  Wootton  Common,   W.-D. — C.   CEderi 


[•  This  figure  is,  in  Johnson's  edition  of  The  Ilerball  (p.  417  f.  3)  replaced 
by  one  of  A.  rauunciiloidcit  ;  the  text, however,  remains  unaltered  and  tiio  name 
(Plaiitdcfo  atpiatica  JuDitilis)  is  retained  :  the  usual  indication  of  alteration  is 
omitted. — Ed.  Journ.  Bot.] 
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Eetz.,  subspecies  adocarpa  Andersson.  2.  "  Common  enough  on 
the  moors,"   W.-D. 

Milium  effusum  L.     2.  Wood  near  Luxborough,  W.-D. 

Phleum  pratense  L.,  var.  ■•'pr^ecox  (Jord.).  Scarce  on  the  dry 
coast  west  of  Stolford  ;  just  Hke  Kentish  plants  so  named  by 
Mr.  Bennett. 

Agrostis  setacea  Huds.  2.  Common  on  Dunkery  ;  seen  also 
on  the  Brendon  Hills,  W.-D. 

Calamagrostis  epigeios  Eoth.     2.   Coast  below  Shurton. 

Aira  prcecox  L.     "  Abundant  on  the  moors,"  W.-D. 

Arrhenatherum  elatius  Mert.  &  Koch,  var.  ■■'bulbosiim  Koch. 
2.  Sampford  Brett.  Doubtless  often  overlooked ;  I  only  noticed 
this  through  digging  it  up  with  the  root  of  another  plant. 

Sieglingia  deciimbens  Bevnh.  2.  Wootton  Common  ;  Dunkery; 
Brendon  Hills,  W.-D.     Coast,  east  of  Lilstock. 

Molinia  ccerulea  Moench.     2..  Dunkery,  W.-D. 

Catabrosa  aquatica  Beauv.  2.  Lane  below  Eanscombe ;  near 
Bratton  ;  above  Perriton;  stream  above  MineheadPost-olSce,  W.-D. 

Festuca  Myuros  L.  2.  Koof  at  Alcombe  ;  old  Station,  Eoad- 
w'ater,  W.-D. — F.  elatior  L.     2.  Eailside  near  Eoadwater,  W.-D. 

Nardus  stricta  L.  2.  Wootton  Common ;  Dunkery :  "  is,  I  feel 
sure,  common  on  moors,"  W.-D.     6.  Chard  Common,  W.  Watson. 

Phijllitis  Scolojjendrium'Newma.n.  2.  With  bifurcated  stripes, 
and  much  divided  apex  to  fronds,  Perriton  Farm,  W.-D. 

Pohjstichuvi  aculeatum  Eoth  ?  "  P.  lobatum  Presl.,  according 
to  my  idea  of  it,  is  the  only  one  I  have  seen.  About  Timbers- 
combe  and  in  the  Eoadwater  valley  it  is  almost,  if  not  quite,  as 
common  as  Lastrea  Filix-mas,'"   W.-D. 


HUMULUS   AMEEICANUS  Nuttall. 

By  E.  S.  Salmon  &  H.  Wormald. 

In  1847  Nuttall,  in  his  "  Descriptions  of  Plants  Collected  by 
William  Gambel,  M.D.,  in  the  Eocky  Mountains  and  Upper 
California"  (Journ.  Acad.  Nat.  Sci.  Philadelphia,  vol.  i.  sec.  ser., 
p.  181  (1817)),  (\.Q?,cxihGd.Huimilus  americanus  with  the  following 
diagnosis:  "Leaves  three  to  five-lobed,  the  upper  sometimes 
entire ;  inner  divisions  lanceolate-acuminate,  denticulate  along 
the  apex ;  scales  of  the  cone  ovate,  acute,  the  lower  ones  acumi- 
nate. Hab. — Throughout  the  United  States  in  alluvial  situa- 
tions. I  have  also  most  luxuriant  specimens  from  the  borders  of 
streams  in  the  Eocky  Mountains,  near  the  line  of  New  Mexico, 
collected  by  Dr.  Gambel.  I  have  ventured,  as  I  think  on  suffi- 
cient grounds,  to  separate  the  American  from  the  European  hop. 
Found,  as  it  is,  in  the  uncultivated  interior  of  the  continent, 
beyond  the  reach  of  inhabitants,  our  plant  must  necessarily  be 
indigenous.  I  have  compared  the  present  with  the  foreign  plant 
with  some  attention,  and  I  can  in  all  cases  readily  distinguish 
them  by  the  foliage.  In  the  American  plant,  whatever  be  the 
other  variations  of  the  leaf,  the  attenuated  points  are  denticulated 
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nearly  to  the  extremity.  In  the  European  the  summit  of  the 
leaf  is  abruptly  toothed.  In  the  native  plant  the  male  flowers 
appear  to  be  smaller,  and  the  scales  of  the  cone  are  likewise 
acuminate.  In  some  specimens,  as  in  the  European  plant,  the 
upper  leaves  are  simply  cordate  and  entire,  but  in  all  cases  the 
denticulations  are  smaller  and  more  numerous." 

Subsequently,  however,  all  botanists  (so  far  as  we  know)  have 
united  this  indigenous  American  hop  with  II.  Lupulas  Linn,  of 
Europe  (c/.  A.  Gray,  Man.  Bot.  Northern  United  States,  p.  464 
(1890);  Britton  &  Brown,  Illust.  Fl.  Northern  United  States, 
&c.,  p.  530  (1896) ;  and  Index.  Kewensis). 

In  the  opinion  of  the  present  writers  H.  americanus  Nuttall 
is  a  distinct  species.  It  can  easily  be  separated  from  all  forms  of 
H.  Lupjilus  by  its  foliage,  as  Nuttall  pointed  out ;  it  has,  more- 
over, other  distinctive  characters.  The  two  species  can  be  con- 
trasted as  follows : — 

H.  americatius. 


Lobes  of  leaf 


Apex  of  lobes 
Terminal  lobe 


Furrow  of  petiole 

Stipules 

Glands  of  anthers 

Disc  of  (J  flower 
Perianth  of  ^  flower 


5-11,  with  tendency 
for  terminal  lobe  to 
be  3-lobed 

Acuminate 

About  ^  the  length  of 
the  lamina ;  breadth 
about  h  length  ;  base 
narrow,  about  i 
width  of  the  lobe 

Shallow 
Reflexed 
Usually  10-20 

Eglandular 
Usually  conspicuously 
glandular 


H.  Lupiilus. 

3-5  (very  rarely  7), 
terminal  lobe  not 
divided 

Obti;se 

I  (or  usually  less) 
of  lamina  ;  breadth 
about  equal  to  length; 
base  broader,  more 
than  \  width  of  the 
lobe. 

Usually  deep 

Upright  to  spreading 

Less  than  10  (rarely 
more  than  10) 

Usually  glandular 

Glands  usually  0,  or 
very  few  and  scat- 
tered 


In  H.  americanus  the  lamina  of  the  leaf  is  almost  flat ;  in 
II.  Lufulus  the  recurving  of  the  margin  and  wrinkling  of  the  leaf 
are  usually  well  pronounced.  In  //.  americanus  the  (lupulin)  glands 
on  the  under  side  of  the  leaf  are  usually  numerous,  i.  e.  more  than 
fifty  to  the  \-m.  circle,  and  are  often  very  numerous,  i.e.  more  than 
seventy-five  to  the  |-in.  circle ;  in  II.  Lupulus  the  glands  are  usually 
few,  i.e.  less  than  fifty  to  tlie  l-'m.  circle,  very  rarely  numerous; 
often  very  few,  i.  e.  less  than  twenty-five  to  the  ^-in.  circle.  A 
difference  is  observable  in  the  inflorescence  of  the  male  plant ;  in  II. 
americanus  the  laterals  are  more  "  open  "  than  those  of  II.  Lupulus, 
i.  e.  the  flowers  appear  to  be  less  crowded  together.  On  close 
examination  the  difference  is  found  to  be  due  to  the  greater 
rigidity  of  the  flowering  branches  of  //.  a)ncricanus,  so  that  they 
stand  out  from  the  axis  (prinuiry,  secondary,  kc),  bearing  them 
more  nearly  at  right  angles  than  in  II.  Lupulus,  wliere  the 
branches  are  more  or  loss  drooping  unless  supported.  In  H. 
americanus  the  pedicel  is  usually  sharply  curved  at  riglit  angles 
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immediately  beneath  the  flower,  and  there  is  a  tendency  for  the 
secondary  laterals  to  bear  the  tertiary  branches  unilaterally. 

Our  observations  have  been  based  for  the  most  part  on  the 
study  of  living  specimens  of  the  cultivated  variety  of  the  American 
hop  known  as  the  Oregon  "  Cluster,"  obtained  in  1908  from 
Oregon  and  grown  since  at  Wye,  Kent;  and  as  regards  H.  Lupulus, 
on  the  study  of  the  numerous  cultivated  English  and  German 
varieties  in  the  Experimental  Hop-garden  at  the  South-Eastern 
Agricultural  College,  Wye,  Kent.  Herbarium  specimens  have 
also  been  consulted.  Nuttall's  herbarium  is  now  in  the  Depart- 
ment of  Botany,  British  Museum,  but  does  not  contain  H.  ameri- 
canus.  Nuttall  sent  plants  to  Hooker  from  1828  to  1858,  and  in 
Hooker's  herbarium  at  Kew  there  is  a  specimen  labelled  "  Nuttall 
from  Gambell,  California."  This  is  a  small  portion  of  a  female 
plant,  and  in  its  leaf- characters  and  the  reflexed  stipules  agrees 
with  the  Oregon  "  Cluster  "  plants. 

It  is  to  be  noted  that  botanists,  e.  g.  Britton  &  Brown,  I.  c, 
and  Britton  in  his  Mamial  (1901),  while  referring  the  American 
plant  to  H.  Liqmlus,  describe  the  stipules  as  reflexed. 

While  there  seems  to  be  no  doubt  that  H.  americanus  is  truly 
indigenous  to  America,  it  appears  that  cultivated  varieties  of  H. 
Luimlus  imported  from  Europe  (Germany  and  England)  for  culti- 
vation by  the  hop-grower  are  commonly  found  growing  "wild "in 
America.  Asa  Gray  says,  in  the  American  Druggist,  p.  Ill  (1886) 
(see  Braungart,  Der  Hoiypen,  147  (1901) ),  that  in  his  opinion  all 
so-called  wild  hops  in  North  America  came  originally  from  the 
plants  which  have  been  brought  from  Europe,  and  that  hops  grow 
truly  wild  in  America  only  on  the  banks  of  certain  rivers  of  West 
Canada  to  New  Mexico,  probably  also  in  Arizona.  Britton  & 
Brown,  /.  c,  remark  of  the  American  hop  :  "  Extensively  escaped 
from  cultivation.     Native  also  of  Europe  and  Asia." 

The  plant  described  as  H.  Lujmlus  var.  neo-mexicanus  Nels. 
&  Cockerell  (Proc.  Biol.  Soc.  Wash.,  16  :  45  (1903) ),  which  has 
deeper  divided  leaves,  should  apparently  be  placed  under  H.  ameri- 
canus. J.  M.  Coulter  (New  Man.  Bot.  Central  Eocky  Mountains, 
p.  144  (1909) )  stated  that  this  variety  "  is  the  common  form  in 
Colorado  and  New  Mexico  "  ;  and  P.  A.  Eydberg  (Fl.  Colorado, 
p.  100  (1906) )  refers  to  it  as  "  the  native  hop  of  the  Kocky  Moun- 
tain region,"  and  states  that  it  "  has  deeper  divided  leaves  and 
more  sharply  acuminate  bracts  than  the  cultivated  variety." 

A  further  characteristic  of  H.  americanus  deserves  notice,  as  it 
may  possibly  prove  to  be  of  specific  importance — that  is,  its 
aroma.  The  aroma  of  the  "  Cluster  "  hop  grown  either  in  America 
or  in  this  country  is  so  distinctive,  that  a  single  "  hop  "  (strobile) 
can  be  immediately  detected  among  the  "  hops  "  of  any  cultivated 
(European)  form  of  H.  Lupulus.  This  distinctive  aroma  has  been 
compared  by  one  of  us  (E.  S.  Salmon,  Notes  on  Hops,  1912-14, 
p.  29  (1914) )  to  the  "  black  currant  "  aroma  ;  Dr.  J.  Schmidt 
(Comptes-rendus  Lab.  Carlsberg,  xi.  155  (1915) )  says  of  it :  "  the 
ai'oma  in  question  is,  I  should  say,  rather  much  like  that  of  tur- 
pentine, with  a  touch  of  something  faintly  resembling  the  aromatic 
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scent  associated  with  Buta  cjraveolens."  It  is  much  to  be  desired 
that  the  aroma  of  the  wild  H.  Liqndus  of  Europe  is  compared 
with  that  of  the  indigenous  American  species  H.  americanus. 
For  this  purpose  the  writers  will  be  glad  to  receive  portions  of 
living  plants.  That  great  care  will  be  necessary  in  most  European 
countries  to  ensure  that  the  plant  is  the  tvild  H.  Lupulus,  and  not 
some  "  escaped  "  cultivated  form,  is  apparent  from  the  following. 
In  1913  we  received  from  Prof.  P.  A.  Saccardo  portions  of  plants 
and  also  seeds,  localised  and  annotated  as  follows  :  "  Vittorio 
(Treviso),  ad  sepes  omnino  sponte.  In  Italia  Humulus  non  colitur." 
This  year,  however,  we  learn  from  Dr.  M.  Corvi,  of  the  E.  Istituto 
Superiore  Agrario  of  Perugia,  that  in  1860-70  the  hop  was  culti- 
vated near  Bologna  "  with  good  results,"  and  that  now  experiments 
with  its  culture  are  being  carried  on  in  Umbria. 

It  is  clear,  from  what  has  been  stated  above,  that  for  similar 
reasons  care  is  required  to  separate  the  wild  American  species 
from  "escaped  "  forms  of  the  European  species. 

Successful  attempts  have  been  made  {see  E.  S.  Salmon  in 
Journ.  S.-E.  Agric.  Coll.  vol.  21,  p.  408  (1912) )  to  cross  H.  ameri- 
canus with  H.  Liqndus  ;  most  of  the  hybrids  so  obtained  are 
completely  fertile  and  produce  normal  "  hops  "  (strobiles) ;  some  of 
the  hybrids,  however,  have  produced  "monstrous"  inflorescences. 


THREE     NEW    PERYMENIUMS. 

By  S.  F.  Blake,  A.M. 

Perymenium  lineare.  Frutex  vel  frutescens  supra  ramosus. 
Caulis  tenuis  purpurascens  scaberrime  strigilloso-verrucosus 
striatus  vel  subquadrangularis.  Folia  opposita  linearia  vel 
angustissime  lineari-lanceolata  acuminata  basi  acuta  valde  revo- 
luta  Integra  supra  viridia  impresso-rugulosa  scaberrime  tuber- 
culato-strigillosa  subtus  pallidiora  vix  canescentia  subdense 
patenti-pilosula  glanduloso-adspcrsa  venoso-reticulata  G-7"7  cm. 
longa  2-3-4-5  mm.  lata.  Potioli  immarginati  tuberculati  2-5  mm. 
longi.  Capitula  ad  2-8  cm.  lata  cymoso-paniculata  (8-33)  in 
apicibus  ramorum  in  podunculis  dense  tuberculato-strigillosis ; 
pedicelli  8-34  mm.  longi.  Discus  6-  (fructu)  10  mm.  altus 
6-7  mm.  dimetente.  Involucri  4-seriati  sensim  gradati  5'5  mm. 
alti  campanulati  squamae  ovatoe  ad  (interiores)  ovales  induratae 
pallidas  minute  densissimo  tuberculatie  non  ciliolatte  apice  appen- 
dice  subabrupto  herbacea  obtusa  triangulari  vel  rotundato- 
depressa  pneditye.  Radii  ca.  15  flavi  angusto  oblongi  fertiles 
12  mm.  longi  1-8  mm.  lati.  CorolUc  disci  flaviB  subglabriB 
4-2  mm.  longa3  (tubulo  1  mm.).  Paleic  tlavescentes  angustie 
acutcC  glabrae  subcarinata;  6  mm.  longic.  Achenia  (imma- 
turissima)  appresse  pubescentia  ;  aristae  pappi  numerosie  cadiiciB 
sursum  spiuulosie  subiequales  (duabus  duplo  longioribus  ex- 
ceptis). — Columbia:  Prov.  Magdalena,  1852-53,  IFdj-stvir/cr  (Hb. 
Kew). 
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Perymenium  Mathewsii.  Frutex  ramosus.  Caulis  sub- 
teretus  striatulus  +  strigillosus  clemum  glabratus  cortice  cano- 
bruaneo  tectus  ;  ramuli  juniores  pallide  luteo-brunnei  strigillosi 
+  glandulosi  apice  capitula  2-4  longepedunculata  gerentes. 
Folia  (ramulorum)  opposita  ovato-laoceolata  acuminata  basi 
truncato-rotundata  serrata  (deatibus  ca.  l-i-18-jugis  depressis) 
supra  basin  3-nervia  vix  revoluta  supra  obscure  viridia  rugosa 
strigoso-scabra  subtus  pallidiora  venulosa  ubique  hispidula 
4-6-5  cm.  longa  1-5-2-6  cm.  lata.  Petioli  superne  anguste 
marginati  hispido-pilosi  3-7  mm.  longi.  Capitula  4  cm.  lata  in 
pedunculis  monocephalis  strigillosis  3'5-8'5  cm.  longis  insidentia. 
Discus  8-9  mm.  altus  11-14  mm.  dimetente.  Involucri  3-sub 
4-seriati  6'5  mm.  alti  squamae  gradatae  extimae  brevissimae  in- 
teriores  gradatim  longiores  ovales  ad  oblongas  strigillosaB  ciliolatae 
basi  subcoriaceo-induratae  supra  subherbaceaB  apice  late  rotundatae. 
Radii  ca.  10  flavi  oblongi  fertiles  I'O  cm.  longi  6  mm.  lati. 
Corollas  disci  flavae  in  dentibus  glanduloso-puberulae  4-5  mm. 
long®  (tubulo  1-6  mm.).  Paleae  firmae  scariosae  acutse  apice 
sparse  hipidulae  5-6  mm.  longae.  Achenia  radii  trigona  transverse 
rugulosa  sparse  (ad  apicem  dense)  strigillosa  angulis  subalatis  in 
dentes  paleaceos  ciliatos  ad  0'6  mm.  longos  desinentibus ;  pappus 
verosim.  ut  in  acheniis  disci.  Achenia  disci  compressa  brunneo- 
nigra  transverse  rugulosa  superne  ala  auriculiforme  ciliata  angulas 
duasachenii  terminante  3'5  mm.  longa  2-2  mm.  lata;  pappi  aristae 
ca.  15  subaequales  ad  1-3  mm.  longae  caducae. — Peru:  Purruchuca, 
Matheius  765  (Hb.  Brit.  Mus.,  Hb.  Kew). 

The  plant  from  Mathews  on  which  the  present  species  is 
based  was  long  ago  mentioned  by  Bentham  (B.  &  H.  Gen.  PI.  ii. 
377  (1873) )  as  a  new  species  of  Perymenium.  In  Robinson  & 
Greenman's  revision  of  the  genus  (Proc.  Am.  Acad,  xxxiv.  529 
(1899) )  it  was,  however,  referred  to  Viguiera,  evidently  through 
some  confusion  of  numbers  or  specimens,  for  the  characters 
ascribed  to  it  (alternate  leaves  and  sterile  ray  flowers)  are  quite 
at  variance  with  the  true  character  of  Mathews  lQ)b.  This  species 
and  the  next  are  of  interest  as  the  first  members  of  the  genus  to 
be  recorded  from  Peru  ;  the  only  other  species  described  from 
South  America  are  P.  Uneare  (see  above)  and  P.  Klattii  Rob.  & 
Greenm.,  both  from  Columbia. 

Perymenium  serratum.  Verosim.  frutex.  CauHs  dense 
appresse  strigoso-pilosus  apice  leviter  ramosus.  Folia  opposita 
ovato-lanceolata  acuminata  apice  subacuta  basi  rotundata  regu- 
lariter  serrata  (dentibus  ca.  36-38- jugis  depresso-triangularibus 
mucronulatis)  subtrinervia  supra  obscure  viridia  subaspere  strigil- 
losa subtus  canescenter  tomentulo-pilosula  9*3-13  cm.  longa 
2-5-3-8  cm.  lata.  Petioli  immarginati  strigoso-pilosi  6-15  mm. 
longi.  Pedunculi  terminales  et  subterminales  axillares  capitula 
3-6  (2-8  cm.  lata)  gerentes.  Pedicelli  ad  1-3  cm.  longi.  Discus 
7  mm.  altus  1"2  cm.  crassus.  Involucri  3-seriati  subgradati 
9-10  mm.  alti  squamae  oblongo-ovales  apice  rotundatae  interdum 
mucronulatae  basi  subinduratae  substriatae  supra  herbaceae  cilio- 
latae dorso  sparse  strigillosae.     Radii  ca.  8  fertiles  flavi  oblongi 
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bidentati  1  cm.  loagi  3'5  mm.  lati.  Corollao  disci  flavae  in  den- 
tibus  puberulae  4  mm.  longae  (tubulo  0-9  mm.).  Palese  scariosae 
acutae  subcarinatae  ad  apicem  spinulosae  5  mm.  longae.  Achenia 
(immatui-issima)  compressa  sub-4-angulata  +  hispidula  0-8  mm. 
longa ;  aristae  pappi  ca.  IG  caducae  tenuissimae  strigillosae  valde 
inaequales  (una  vel  duabus  multo  longioribus). — Peru:  District 
Amazonas,  Chachapoyas,  Mathetvs  (Hb.  Brit.  Mus.,  Hb.  Kew). 


AN     OVEELOOKED     CINCHONA. 

By  James  Britten,  F.L.S. 

In  revising  our  Biographical  Index  for  the  proposed  new 
edition,  we  endeavoured  to  obtain  more  information  about  Eichard 
Kentish,  one  of  the  many  folk  entered  of  whom  very  little  is 
known.  We  knew  him  only  as  the  author  of  a  paper  entitled 
"  Experiments  and  Observations  on  a  new  species  of  Bark,"  which 
is  further  described  on  its  title-page  as  "  an  attempt  towards  a 
general  analysis  and  compendious  history  of  the  genus  of  Cin- 
chona "  (London,  1784,  8vo,  pp.  123);  and  in  the  hope  that  this 
might  furnish  further  information  about  him,  I  consulted  the 
work  in  the  British  Museum.  In  this  hope  I  was  disappointed ; 
beyond  the  fact  that  Kentish  was  then  living  at  Huntingdon,  that 
he  was  a  member  of  the  Eoyal  Medical  Society  at  Edinburgh  and 
a  corresponding  member  of  the  Society  of  Scottish  Antiquaries, 
and  that  he  was  evidently  a  competent  botanist,  nothing  further 
was  elicited.  But  the  full  description  which  he  gave  of  his  "  new 
species  "  appears  to  necessitate  a  change  of  nomenclature  ;  in  any 
case,  it  seems  worth  while  to  call  attention  to  a  name  the  origin 
of  which  has  been  overlooked  and  the  authority  for  which  has,  so 
far  as  I  know,  never  been  correctly  cited. 

The  plant  is  named  by  Kentish  CincJiona  Sanctce  Lucice,  from 
its  place  of  growth,  and  is  referred  to  by  that  name  throughout 
his  treatise  :  he  gives  a  Latin  description,  and  states  that  Mr. 
Davidson,  a  surgeon  in  Santa  Lucia,  had  prepared  a  paper  on  the 
plant  for  publication  in  the  Philosophical  Transactions,  from 
which,  by  Davidson's  permission,  the  English  description  was 
transcribed.  Incidentally,  Kentish  mentions  that  he  had  sub- 
mitted the  plant  to  Hope,  of  whom  ho  had  been  a  pupil.  The 
description  is  as  follows : — "  Cinchona  Sanctte  Luciie.  Floribus 
cymosis  calyx  quinquefidus.  Corolla  monopetala  infundibuli- 
formis,  laciniis  linearibus.  Pistillum  capitatum.  Antheriu  lineares. 
Semina  multa,  alata.  Capsula  biloculari  ovali  striata.  Folia  ob- 
longa,  disticha.  Habitat  inter  nemora,  locis  umbrosis,  priecipue 
ripa  alicujus  rivi  "  (p.  52). 

Davidson's  paper,  with  specimens,  was  connnunicated  to  the 
Eoyal  Society  by  "  Donald  Monro,  M.D.,  Physician  to  the  Army, 
F.R.S.,"  and  read  on  June  24th,  1784.  It  is  prefaced  by  a  note 
by  George  Wilson,  "  an  ingenious  apothecary  in  Henrietta  Street, 
Covent  Garden,"  who  had  examined  the  specimens  and  identified 
Journal  of  Botany. — Vol.  53.       [May,  1915.]  m 
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them  with  "much  finer  ones"  in  the  possession  of  Sir  Joseph 
Banks.  Banks  gave  him  the  brief  diagnosis  appended  to  Monro's 
introduction,  vrhich  is  a  transcript  of  one  by  Solander  in  the 
Solander  MSS.  The  plant  is  not  named,  nor  does  any  name  appear 
in  Davidson's  account  of  the  species  which  follows  "Wilson's  intro- 
duction and  was  published,  with  a  plate,  in  Phil.  Trans.  Ixxiv. 
452-6  (1784).  Davidson  speaks  of  the  plant  as  having  been  first 
found  by  Alexander  Anderson,  who  brought  it  to  Dr.  Young  of  the 
General  Hospital  of  Santa  Lucia. 

There  are  no  specimens  from  Wilson  in  the  Banksian  Her- 
barium, nor  do  I  find  those  from  Young,  which  according  to 
Solander's  MS.  should  exist  there :  the  plant  is  represented  by 
specimens  from  Dominica  by  De  Ponthieu,  from  which  it  would 
seem  from  the  MS.  that  the  original  description  was  taken  :  when 
this  was  written  the  specific  name  "  fragrans  "  was  added,  but  for 
this  florihunda  was  substituted  by  Dryander,  and  that  name,  which 
was  given  by  Swartz  (Prodr.  41,  1784),  has  been  subsequently 
accepted  for  the  species.  Whether  Swartz's  plant  is  that  to  which 
the  name  has  been  generally  applied  is  a  matter  that  will  doubtless 
be  decided  by  Messrs.  Fawcett  and  Eendle  when  they  come  to  the 
BubiacecB  in  their  Flora  of  Jamaica :  at  present  it  may  be  noted 
that  the  specimen  in  Herb.  Banks  which  Swartz  himself  named 
florihunda  has  been  referred  to  Exostemma  triflora  G.  Don  (C 
triflora  Wright). 

According  to  Vitmann  (Summ.  Suppl.  i.  264)  as  quoted  by 
Eoemer  &  Schultes  (Syst.  v.  19)  the  plant  was  named  C.  Luciana 
in  Herb.  Banks.  I  have  not  been  able  to  consult  Vitman's  Supple- 
ment, which  does  not  seem  to  be  in  any  of  the  London  libraries, 
but  no  such  name  is  now  to  be  found  in  Herb.  Banks  nor  in  the 
Solander  MSS.  The  descriptive  phrase  which  Wilson  received 
from  Banks  is  variously  attributed  to  "  David"  (Eoem.  &  Sch.)  or 
"  Davids  "  (Ind.  Kew.),  but  although,  as  has  been  shown,  David- 
son gives  a  full  description  of  the  plant,  he  nowhere  names  it,  nor 
does  the  name  appear  anywhere  in  the  paper  in  Phil.  Trans,  which 
is  usually  referred  to  as  containing  it. 

It  seems  to  me,  therefore,  that  Kentish's  name  Sanctce  LucicB 
must  be  restored,  and  that  the   synonymy   of  the   plant  is  as 
follows : — 
Exostemma  SANCTiE-Luci^  comb.  nov. 

Cinchona  SanctcB  LiccicB  Kentish,  New  Species  of  Bark,  p.  52 
(1784). 

G.  florihunda  Sw.  Prodr.  41  (1788)  ? 

Exostemma  floribundtim  Eoem.  &  Sch.  Syst.  v.  19  (1819),  et 
auct.  pi. 

G.  St.-LiicicB  "David  Philos.  Transact,  i.  74  "  (E.  &  S.  I.e., 
sed  false). 

C.  Luciana  "Herb.  Banks,  ap.  Vitm.  Suram.  Suppl.  i.  p.  264" 
(1802).     (E.  &  S.  I.  c.) 
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SUPPLEMENTARY     RECORDS    OF     BRITISH    RUBI. 
(January,  1909— March,  1915.) 

By  the  Rev.  W.  Moyle  Rogers,  F.L.S. 

The  following  records  have  accumulated  since  the  publication 
of  a  similar  paper  by  me  in  this  Journal  for  1909,  pp.  310-318, 
340-346. 

As  was  the  case  in  that  paper,  Irish  records  are  not  included ; 
but  they  have  been  much  less  numerous  than  in  the  earlier  period. 

Here,  as  before,  where  the  record  depends  altogether  on  my 
personal  authority  the  sign  !  will  be  found  after  the  name  of  the 
vice-county.  In  other  cases  the  same  sign  following  the  name  of 
the  recorder  implies  that  I  have  seen  dried  specimens,  and  am 
answerable  for  the  correctness  of  the  name.  In  the  very  few 
instances  where  no  such  sign  appears  (either  after  vice-county  or 
recorder),  it  should  be  understood  that,  though  I  have  not  seen 
specimens,  I  think  the  record  may  be  accepted  as  accurate. 
Records  enclosed  in  rectangular  brackets  are  based  on  specimens 
that  I  have  seen  and  think  probably  rightly  named,  but  with 
regard  to  which,  for  fully  reliable  determination,  further  specimens 
are  desirable. 

In  nomenclature  and  sequence  of  species,  the  London  Catalogue 
of  British  Plants,  ed.  x.,  is  generally  followed  ;  while  in  the  few 
instances  where  there  is  any  departure  from  that,  references  in 
explanation  will  be  found  attached. 

It  should  perhaps  be  pointed  out  that  twelve  of  the  records 
are  dependent  on  specimens  which  I  saw  in  1911  in  the  Babington 
Rubus  Herbarium  at  Cambridge  University.  Nine  of  these  date 
as  far  back  as  1845-1850,  the  remaining  three  being  bracteatiis, 
1866,  Drejeri,  1885,  and  anglicanus,  1880.  That  all  twelve  may 
be  accepted  as  records  for  the  vice-counties  concerned  I  fully 
believe ;  but  confirmatory  specimens  of  recent  date  would  be  of 
considerable  interest.  And  the  same  remark  applies  to  other 
records  due  to  Prof.  Babington  and  accepted  by  me  on  the  strength 
of  specimens  seen  from  time  to  time. 

The  abbreviation  conf,  =  Confirmation  of  previous  doubtful 
record. 

Rubus  id.eus  Linn.  var.  obtusi-  R.  suberectus  Anders. 

FOLius  (Willd.).  32.  Northants.     Cumming  ! 

13.  Sussex  W.     F.  A.  Rogers  !  106.  Ross  E.    Marshall  c't  Shool- 

64.  York  M.W.    Bradley  !  bred. 

R.  Fissus  Lindl.  R.  Rogersii  Linton. 

17.  Surrey  !  17.  Surrey.   Marshall !  Gilbert ! 

71.  Man.     Wheldon  !  [32.  Northants.     Druce  !]• 

100.  Ross  E.     Marshall!  64.  York  M.W.     Bradlcv! 

107.  Sutherland  E.     Marshall  &  83.  Edinburgh.      "  W.  W.  El- 


Shoolbred.  vam 


m2 
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E.  suLCATus  Vest. 

■  7.  Wilts  N.     Ley  ! 
11.  Hants  S.     C.  C.  Babington 
hb.! 

E.    PLiCATUS   Wb.    &    N.   var. 

Beetramii  G.  Braun. 

3.  Devon  S.     F.  A.  Kogers  ! 

Var.  HEMiSTEMON  (Genev.?). 
3.  Devon  S. !      Briggs  (Brit. 
Mus.) ! 
34.  Glost.  W.     E.  M.  Day! 

E.  opacus  Focke. 
42.  Brecon.     E.  M.  Day  ! 

E.   AFFINIS  Wh.  &  N. 

13.  Sussex  W. ! 

19.  Essex  N.     G.  C.  Brown ! 

Var.  Briggsianus  Eogers. 
6.  Somerset  N.     Ley  ! 

40.  Salop.     Edwin  Lees  (C.  C. 

Babington  hb.) ! 

E.  cAEiENSis  Genev. 
3.  Devon  S. ! 

[E.  CASTRENSis  Wolley-Dod. 

41.  Glamorgan.     Trow  !] 

E.  iNCURVATus  Bab. 
3.  Devon  S. !  (conf.) 
6.  Somerset  N.     Day  ! 

E.  LiNDLEiANUs  Leos. 
19.  Essex  N.     G.  C.  Brown  ! 

33.  Glos.  E.     H.  H.  Knight ! 

E.  RHAMNIFOLIUS  Wh.  &  N. 

59.  Lane.  S.     Wheldon  ! 

60.  Lane.  W.     Alb.  Wilson  ! 

Var.  Bakeri  (F.  A.  Lees). 

13.  Sussex  W. ! 

34.  Glos.  W.     Day  ! 

49.  Carnarv.    C.  C.  Babington ! 


67.  Northants  S.    J.  G.  Baker! 
C.  C.  Babington  ! 

70.  Cumberl.  C.  C.  Babington ! 

H.  Britten! 

E.  NEMORALIS  P.  J.  Muell. 

4.  Devon  N.     Hiern  ! 

Var.  GLABRATUS  Bab. 
33.  Glos.  E.     H.  H.  Knight ! 

Var.  SiLURUM  Ley. 

40.  Salop  !     Ley  ! 

71.  Man.     Wheldon ! 

E.  ScHEUTzii  Lindeb. 

13.  Sussex  W. !     F.  A.  Eogers  ! 
[34.  Glos.  W.     Ley  !] 
59.  Lane.  S.     G.  H.  Hopley  I 

71.  Man.       C.  C.  Babington  ! 

J.  W.  Hartley  &  Wheldon ! 

72.  Dumfries.  C.C. Babington! 

E.  DUMNONIENSIS  Bab. 

45.  Pembroke.      C.  C.  Babing- 
ton ! 

E.  PULCHERRiMus  Noum. 
33.  Glos.  E.     H.H.  Knight! 
59.  Lane.  S.     Travis  ! 

E.  MERCicus  Bagnall. 
3.  Devon  S.     F.  A.  Eogers! 

Var.  BRACTEATUS  Bagnall. 

3.  Devon  S.   Briggs  (hb.  C.  C. 
Babington)  ! 
[74.  Wigton.     Druce !] 

Var.  CHRYsoxYLON  Eogers. 
[4.  Devon  N.     Hiern  !] 

E.  Selmeri  Lindeb. 

28.  Norfolk  W.  W.  Matthews 
(hb.  C.  C.  Babington)! 
G.  C.  Brown ! 

E.  RHOMBiFOLius  Woihe. 
3.  Devon  S. !     M.  A.  Eogers ! 
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4.  Devon  N. ! 
19.  Essex  N.     G.  C.  Brown ! 
[41.  Glamorgan.     Trow !] 

E.  GRATUs  Focke. 
25.  Suffolk  E.     Eolfe  ! 
59.  Lane.  S.     Wheldon  !  G.  H. 
Hopley ! 
[Var.  sciAPHiLus  Lange? 

32.  Northants.     Ley  !] 

E.  THYRsoiDEus  Wimm. 
11.  Hants  S. ! 

E.  GoDRONi  Lecoq.  &  Lamotte. 

33.  Glos.  E.     Eiddelsdell ! 

Var.  FOLiOLATUS  Eogers  &  Ley. 
4.  Devon  N.     Hiern  ! 

Var.  ROBUSTus  (P.  J.  Muell.) 

4.  Devon  N.  I 
13.  Sussex  W.  ! 
33.  Glos.  E.     M.  A.  Eogers  ! 
[40.  Salop.     Ley !] 

Var.  CLivicoLA  Ley. 
33.  Glos.  E.   Ley;  Eiddelsdell! 

E.  RusTicANus  Merc. 
59.  Lane.  S.     Wheldon. 

E.  PUBESCENs  Weihe. 
32.  Northants.     Druce ! 

Var.  suBiNERMis  Eogers. 

[3.  Devon  S.     M.  A.  Eogers  !] 

4.  Devon  N.     Hiern  ! 
[19.  Essex  N.     G.C.Brown!] 
[33.  Glos.  E.     M.  A.  Eogers.] 

E.  SILVATICUS  Wh.  &  N. 

7.  Wilts  N.     Ley  ! 
13.  Sussex  W. ! 
32.  Northants.     Cunnuing  I 
[41.  Glamorgan.     Trow  !] 
55.  Eutland.     Ley  ! 


E.  HESPERius  Eogers,  J.  Bot. 
1914,  181. 

[14.  Sussex  E.     Eoffey!] 
34.  Glos.  W.     Ley  1  Day  ! 

E.  LENTiGiNOsus  Leos. 
4.  Devon  N.  1 
34.  Glos.     W.       Shoolbred  ! 
Day! 

E.  MACROPHYLLUS  Wh.  &  N. 

32.  Northants.     Druce  !  Gum- 

ming I 

E.  ScHLECHTENDALii  Weihe. 

7.  Wilts  N.     Ley  ! 

33.  Glos.  E. !     H.  H.  Knight  I 

34.  Glos.  W.     Day  ! 

Var.  MACROPHYLLOiDEs  Genev. 

29.  Cambs.    C.  E.  Moss  ! 

30.  Beds.     C.  E.  Moss  I 
54.  Lincoln  N.     Ley  ! 

Var.  AMPLiFiCATUs  (Lees). 

3.  Devon  S.     F.  A.  Eogers  ! 

M.  A.  Eogers  ! 
13.  Sussex  W.  ! 

34.  Glos. W.    Shoolbred!  Ley! 
36.  Heref.     Ley  ! 

E.  QuESTiERii  Lefvr.  &  Muell. 

4.  Devon  N.     Hiern  ! 

E.  Sprengelii  Weihe. 
83.  Edinburgh.     Cowan! 

E.  hypoleucus  Lefvr.  &  Muell. 
33.  Glos.  E.     Eiddelsdell! 

E.  HiRTiFOLius  Muell.  it  Wirtg. 

[4.  Devon  N.     Hiern!] 

17.  Surrey.     Becby  ! 

53.  Line.  S.     H.  Fisher  ! 

69.  Westmorel.     F.  J.  A.  Hort, 

1849  (hb.  C.  C.  Babing- 

ton) ! 
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Var.  OEBiFOLius  (Boulaj')  {R. 
da n tens  Focke  olim) .  See 
J.  Bot.  1914,  204. 

39.  Staffs.     Painter  ! 

83.  Edinburgh.     Cowan  ! 

84.  Linlithgow.     C.  C.  Babing- 

ton! 

85.  Fife  and  Kinross.     Cowan ! 

105.  EossW.   Marshall  &  Shool- 

bred ! 

106.  Eoss  E.    Marshall  &  Shool- 

bred ! 

Var.  MOLLissiMus  Eogers. 
3.  Devon  S. ! 

33.  Glos.  E.     Eiddelsdell ! 

34.  Glos.  W.     Eiddelsdell ! 

E.  lEicus  Eogers. 

3.  Devon  S. ! 

4.  Devon  N. !     Hiern  ! 
34.  Glos.  W.     Ley  ! 
36.  Heref.     Ley ! 

40.  Salop.     Ley ! 

E.  PYKAMIDALIS  Kalt. 

19.  Essex  N.     G.  C.  Brown  ! 

33.  Glos.  E.     Eiddelsdell ! 

E.  MACEOTHYEsus  J.  Lange. 
32.  Northants.     Druce ! 

E.  LEUCANTHEMUS  P.  J.  Muell.  ? 

13.  Sussex  W. ! 

30.  Beds.     E.  M.  Langley  ! 

34.  Glos.  W.     Eiddelsdell ! 

E.  LASiocLADOs  Focke. 

34.  Glos.  W. ! 

35.  Monmouth.     Ley ! 

Var.  LONGus  Eogers  &  Ley. 
3.  Devon  S.     Savery  ! 

14.  Sussex  E.     Eoffey ! 
35.  Monmouth.     Ley ! 

E.  CBiNiGEE  Linton. 

11.  Hants  S.     Standen  ! 
[19.  Essex  N.     G.  C.  Brown  !] 


E.  BoE^ANus  Genev. 
13.  Sussex  W.     J.W.White! 
[20.  Herts.     Druce !] 

E.  ciNEBOsus  Eogers. 
34.  Glos.  W.     Ley  ! 
67.  Northumb.     F.  A.  Eogers ! 

E.  ilUCBONATUS  BIOX. 

41.  Glamorgan.     Eiddelsdell ! 

E.  Gelebtii  Frider. 

11.  Hants  S.     Druce! 
34.  Glos.  W.     Ley  ! 

E.  ANGLOSAXONicus  Gelert 
var.  CUBVIDENS  Ley. 

3.  Devon  S. ! 

4.  Devon  N. !     Hiern  ! 

33.  Glos.  E.     Eiddelsdell! 

34.  Glos.  W.     Day  ! 

Var.  vESTiTiFOEMis  Eogers. 
33.  Glos.  E. ! 
[40.  Salop.     Day !] 

Var.  EADULOiDES  Eogers. 
4.  Devon  N.      Hiern  !    f.  2im- 
hrosa. 
33.  Glos.  E.     Eiddelsdell !  M. 
A.  Eogers  ! 

Var.  SETULOSus  Eogers. 

3.  Devon  S.     Hiern  I 

4.  Devon    N.      Eecord     still 

wanting. 

E.  FURvicoLOB  Focke  [B.  melan- 
oxylon  Focke  olim,   non 
Muell.  &  Wirtg.).    See  J. 
Bot.  1914,  206. 
43.  Eadnor.     Ley ! 

E.  iNFESTUs  Weihe. 
89.  Perth  E.     Cowan  ! 

E.  uNciNATus  P.  J.  Muell. 
4.  Devon  N.  ! 
13.  Sussex  W. ! 
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R.  BoRRERi  Bell  Salt. 
49.  Carnarvon.     Day! 

R.  Drejeri  G.  Jensen. 
19.  Essex  N.     G.  C.  Brown  ! 
34.  Glos.  W.     J.  W.  White  ! 

Roper ! 
37.  Worcester.     Towndrow ! 
89.  Perth  E.     Sturrock  (hb.  C. 
C.  Babington)  I 

R.  RADULA  Weihe. 
19.  Essex  N.     G.  C.  Brown  ! 

33.  Glos.  E.     Riddelsdell ! 

Var.  ANGLicANus  Rogers. 
62.  York   N.E.       G.   Webster 
(hb.  C.  C.  Babington) ! 

Var.  ECHiNATOiDEs  Rogors. 

34.  Glos.  W.     Day  ! 
71.  Man.     Wheldon  ! 
83.  Edinburgh.     Cowan ! 

R.  ECHiNATUS  Lindl. 
19.  Essex  N.     G.  C.  Brown  ! 

R.  RUDis  Wh.  &  N. 
14.  Sussex  E.     Linton  ! 

33.  Glos.  E. !     F.  A.  Rogers  ! 
53.  Lincoln  S.     H.  Fisher  ! 

R.  oiGOCLADUS  Rogers  (non 
Muell.  &  Lefv.).  See 
J.  Bot.  1914,  206. 

19.  Essex  N.     G.  C.  Brown  ! 

Var.  Newbouldii  Rogers. 

3.  Devon  S. !     Hiern  !     M.  A. 

Rogers ! 

4.  Devon  N.! 

34.  Glos.  W.     Ley  1 

Var.  Blox.\mianus  (Colem.). 

32.  Northants.     Ley  1 
65.  York  N.W.     Day  ! 

R.  PODOPHYLLUS  P.  J.  Muell. 
34.  Glos.  W.     Ley  !     Day  ! 


R.  Griffithianus  Rogers. 
10.  Wight.    Bell  Salter  (hb.  C. 
C.  Babington) ! 

22.  Berks.     Druce ! 

23.  Oxford.     Druce  ! 

26.  Suffolk  W.      Hind  (hb.  C. 

C.  Babington)  1 
40.  Salop  !     Ley  ! 

R.  MELANODERMIS  Focke. 

3.  Devon  S.     Savery  (conf.) ! 

R.  Babingtonii  Bell  Salt. 

3.  Devon  S. !  f.  umbrosa. 
[4.  Devon  N.     Hiern  !] 

[40.  Salop.     Ley !] 

R.  MUTABiLis  Genev. 

4.  Devon  N.     Hiern  ! 
34.  Glos.  W.     Day! 

R.  Fuscus  Wh.  &  N.  var. 

NUTANS  Rogers. 
4.  Devon  N.     Hiern  ! 

Var.  MACROSTACHYS  (P.  J.  Muell.) 

32.  Northants.     Ley  ! 

33.  Glos.  E.     Riddelsdell! 

34.  Glos.     W.       Ley  !     Day ! 

Riddelsdell ! 

Var.  OBSCURUS  (Kalt.). 
16.  Kent  W.     Britton  ! 
34.  Glos.  W.     Ley  !   Day  1 

R.  PALLIDUS  Wh.  &  N. 
32.  Northants.     Ley  ! 

Var.  LEPTOPETALUS  Rogei's. 
14.  Sussex  E.     Hilton  ! 

R.   SCABER  Wh.  &  N. 
13.  Sussex  W.!  (conf.). 
37.  Wore.      E.  Lees  (hb.  C.  C. 
Babington) ! 

R.  THYRSIGER  Bab. 

40.  Salop  !     Ley  ! 
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E.  BOTRYEROS  Focke. 
33.  Glos.  E.     Eiddelsdell ! 

E.  FOLiosus  Wh.  &  N. 

20.  Herts.      E.    M.   Langley ! 

(conf.) ! 

E.  ROSACEUS  "Wh.  &  N. 

19.  Essex  N.     G.  C.  Brown  ! 
30.  Beds.     E.  M.  Langley ! 
40.  Salop.     Leighton  (hb.  C.  C. 
Babington) ! 

Var.  INFECUNDUS  Eogers. 

33.  Glos.  E.     Eiddelsdell! 
60.  Lane.  W.     Wheldon  ! 

Var.  PowELLii  Eogers. 

21.  Middlesex.     Eoffey  ! 

E.  GLAREOSus  Eogers    &  Mar- 
shall. 
16.  Kent  W.     Britton  ! 

E.  HOSTiLis  Muell.  &  Wirtg. 

5.  Somers.    S.       Marshall 
(small  f.)  ! 
[19.  Essex N.     G.C.Brown!] 

34.  Glos.  W.     Day  (small  f.) ! 
49.  Carnarvon.     C.  C.  Babing- 
ton ! 

58.  Cheshire.     Marshall  (small 
f.)! 

E.  HORRIDICAULIS  P.  J.  Muell. 

3.  Devon  S.     Savery  ! 

4.  Devon  N.     Hiern  ! 
[5.  Somers.  S.     Fry  !] 
14.  Sussex  E.     Eoffey ! 

E.  DASYPHYLLUs  Eogers. 
71.  Man.     Wheldon  ! 

E.  PLiNTHOSTYLUs  Gonev. 
3.  Devon  S.     Hiern  ! 

E.  Marshalli  Focke  &  Eogers. 
[4.  Devon  N.     Hiern  !] 


20.  Herts.     E.  M.  Langley  ! 
33.  Glos.  E.     Day!  f.  aprica. 

Var.  SEMIGLABER  Eogers. 

3.  Devon  S.     Briggs  ! 

4.  Devon  N.     Hiern  ! 
13.  Sussex  W. ! 

19.  Essex  N.     G.C.Brown! 


E.  viRiDis  Kalt. 
Northants.     Ley ! 
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53.  Lincoln  S. 


Fisher! 


E.  DuROTRiGUM  E.  P.  Murray. 
13.  Sussex  W. !    F.  A.  Eogers  ! 

E.  SERPENS  Weihe. 

12.  Hants    N.       Eecord    still 

wanting. 
38.  Warwick.     Gumming  ! 

E.  HiRTUS  Waldst.  &  Kit.  var. 
ROTUNDIFOLIUS  Bab. 

13.  Sussex  W. ! 

Var.  Kaltenbachii  (Metsch.). 

13.  Sussex  W.     M.  A.  Eogers. 
17.  Surrey.     Eoffey ! 

Var.     FLACCIDIFOLIUS     (P.     J. 

Muell). 

13.  Sussex  W.  ! 

32.  Northants.     Gumming  ! 

33.  Glos.  E.     Day! 

Var.  RUBiGiNOSus  (P.  J.  Muell.). 
13.  Sussex  W.     F.  A.  Eogers ! 

Var.     MINUTIFLORUS    (P.    J. 

Muell.). 
12.  Hants  N.     Eyre  ! 

E.  ocHRODERMis  Ley. 

3.  Devon  S. 

4.  Devon  N. 

5.  Somers.  S. 

Eecords  still  wanting  for  these 
vice-counties. 
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E.  DUMETORUM  Wh.&  N. 

a.  FEROX  Weihe. 
40.  Salop ! 

h.  BRITANNICUS  Rogei's. 

20.  Herts.     B.  M.  Langley  ! 
33.  Glos.  E. !     M.  A.  Rogers  ! 
40.  Salop  I  weak  form. 

c.  DiVERsiFOLius  (Lindl.). 

33.  Glos.  E.     Riddelsdell !  M. 
A.  Rogers  ! 

h.  RADULiFORMis  Ley. 

[3.  Devon  S. !] 
12.  Hants  N.     Eyre  ! 
[14.  Sussex  E.     Standen !] 

16.  Kent  W. ! 

17.  Surrey.     Britton  ! 

33.  Glos.  E.     M.A.Rogers! 


34.  Glos.  W.     Riddelsdell ! 
40.  Salop.     Ley ! 

i.  CONCINNUS  Warren. 

38.  Warwick.     Bagnall ! 

59.  Lanc.S.  Wheldon!  Travis! 

60.  Lane.     W.        Record   still 

wanting. 

R.    CORYLIFOLIUS    Sm. 

a.  suBLusTRis  Lees. 
59.  Lane.  S.     Wheldon  ! 

h.  CONJUNGENS  Bab.  {cyclo- 
phyllus  Lindeb.  See  J. 
Bot.  1914,  208.) 

82.  Haddington.     Cowan ! 

R.  c^sius  Linn. 

82.  Haddington.     Cowan  ! 

83.  Edinb.     Cowan  ! 


Note.— I  owe  an  apology  to  the  Editor  and  readers  of  this 
Journal  when  referring,  as  above,  to  my  article  in  the  volume  for 
1914  (pp.  178,  &c.)  entitled  "Notes  on  Dr.  Focke's  Ruhi  Eicropczi 
(1914)."  The  above  title  would  lead  one  to  expect  a  distinct  and 
separate  work,  but  is  intended  to  refer  to  the  third  part  of  Dr. 
Focke's  Species  Buhorum,  published  in  the  Biblwtheca  Botanica, 
Stuttgart,  1914.  My  error  in  referring  to  it  in  so  misleading  a 
way  was  due  to  the  fact  that  the  copy  sent  to  me  by  the  author 
has  no  prominent  title  on  the  paper  cover  except  "  Bubi  Europcei. 
Autore  W.  O.  Focke,"  though  this  is  followed  even  there  by  the 
words  (in  much  smaller  type  and  bracketted)  "Bibliotheca  Botanica. 
Heft.  83,"  as  well  as  by  fuller  descriptive  titles  within. 


FURTHER    NOTES    ON     ARCTIUM. 
By  a.  H.  Evans,  M.A. 

In  the  following  paragraphs  I  hope  to  add  a  little  to  our  know- 
ledge of  the  above-mentioned  genus,  which  I  discussed  fully  in 
this  Journal  for  1913,  pp.  113-119:— 

Through  the  kindness  of  Professor  Massart  and  Dr.  Moss,  I 
have  been  able  to  examine  Lejeune's  original  specimen  of  Arctium 
nemorosum.  I  find  that  it  is  undoubtedly  referable  to  A.  vulgare 
(Hill)  Evans,  and  probably  to  its  s\\h\ix.x\Qiy pycnoccphalum,  though 
the  specimen  is  too  poor  for  absolute  certainty.  The  synonymy 
I  gave  must  therefore  be  amended  by  the  transference  of  the 
synonym  A.  nemorosum  Lejeune  from  A.  minus  to  .1.  vulgare. 

With  regard  to  Hill's  figures,  I  have  re-examined  them  in  the 
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light  of  some  remarks  made  by  Swiss  botanists  and  by  Mr.  Druce 
(Eeport  Bot.  Exch.  Club,  1913,  p.  475).  The  figure  which 
I  referred  to  A.  vulcjare  belongs,  I  am  fully  convinced,  to  that 
species,  and  Dr.  Moss  agrees  that  there  can  be  no  doubt  whatever 
on  this  point.  Hence  the  specific  name  vulgare  must  stand,  as  it 
is  the  earliest  which  has  been  applied  by  any  authority  to  the 
plant  in  question.  It  is  quite  possible  that  the  figure  I  referred 
to  A.  Laiypa  should  really  be  assigned  to  A.  vulgare  also,  and  that 
Hill  did  not  figure  A.  Lappa  at  all.  Here  Dr.  Moss  is  again  in 
agreement  with  me. 

The  general  result  of  my  re-examination  and  survey  of  all  the 
evidence  is  therefore  that,  while  I  have  modified  my  opinions 
regarding  A.  nemorosiim  Lejeune  and  L.  Arctium  Hill,  there  is  no 
further  change  to  be  made  in  nomenclature,  and  the  names  in  my 
previous  article  hold  good. 

I  append  the  results  of  my  observations  upon  the  distribution 
of  the  British  forms.  Though  it  is  not  yet  possible  to  come  to  any 
final  conclusions  on  this  matter,  it  seems  to  be  strongly  indicated 
(1)  that  A.  vulgare  in  its  two  forms  is  the  common  British  plant 
(as  Hill  stated),  occurring  northwards  to  Shetland ;  (2)  that 
A.  Lappa  {=  A.  majus)  is  a  southern  plant,  no  definite  record 
having  as  yet  been  passed  by  me  north  of  S.  E.  York ;  (3)  that 
A.  minus  is  locally  common  in  southern  England  and  rare  in  the 
northern  parts,  though  it  occurs  as  far  to  the  northward  as 
Haddington,  in  Scotland.  A.  Lappa,  moreover,  has  a  predilection 
for  chalk  or  limestone,  while  A.  vulgare  seems  to  avoid  the  lightest 
soils.  The  former  may  have  been  accidentally  introduced  in 
some  of  the  vice-counties  given  below. 

Finally,  this  article  is  mainly  written  in  the  hope  that 
botanists  will  send  to  the  author  (9,  Harvey  Eoad,  Cambridge) 
fresh  unpressed  specimens  from  the  vice-counties  not  indicated, 
in  order  that  later  lists  may  be  much  more  full  and  perfect.  One 
fair-sized  shoot  of  a  kind  is  sufficient,  packed  in  any  ordinary 
small  tin. 

A.  Lappa  L.  S.  Devon  ;  N.  Somerset ;  N.  Wilts ;  Dorset ; 
S.Hants;  W.  Sussex;  W.  Kent;  Surrey;  S.  Essex;  N.  Essex; 
Herts;  Middlesex;  Berks;  Oxford;  Bucks;  Suffolk;  Cambridge; 
Hunts  ;  Northampton  ;  W.  Gloucester ;  Monmouth  ;  Hereford ; 
Warwick ;  Glamorgan  ;  Caermarthen ;  Lincoln  ;  Leicester  ;  S.  E. 
York;  S.  W.  York;  Mid-West  York;  Ireland  (Cork). 

A.  vulgare  Evans.  W.  Cornwall ;  E.  Cornwall ;  S.  Devon ; 
N.  Somerset;  S.  Hants;  W.  Sussex;  E.  Kent;  Surrey;  N.Essex; 
Oxford;  E.  Suffolk;  W.  Suffolk;  Cambridge;  Hunts;  W.  Glou- 
cester ;  Monmouth ;  Hereford  ;  Warwick  ;  Salop  ;  Glamorgan  ; 
Anglesea ;  N.  E.  York  ;  S.  W.  York  ;  Mid- West  York  ;  Kirkcud- 
bright ;  Wigton ;  Haddington ;  Fife  (I.  of  May) ;  Westerness ; 
Dunbarton;  Clyde  Isles  (Bute);  W.  Eoss ;  E.  Eoss;  Ireland 
(Bray,  Killarney,  Eathlin  Island). 

A.  vulgare  subvar.  pycnocephalum  Evans.  E.  Cornwall ; 
Isle  of  Wight ;  W.  Sussex  ;  E.  Kent ;  W.  Kent ;  Surrey  ;  Herts  ; 
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Middlesex  ;  Oxford ;  Bucks ;  Cambridge ;  Bedford ;  Northampton ; 
Warwick;  Glamorgan;  Caermarthen ;  Carnarvon;  S.  Lincoln; 
N.  Lincoln ;  Leicester ;  Derby ;  W.  Lancaster ;  N.  E.  York ; 
S.  E.  York;  S.  W.  York;  Cheviotland ;  Dumfries;  Wigton ; 
Selkirk  ;  Eoxburgh  ;  Berwickshire  ;  Haddington  ;  Edinburgh  ; 
Fife  ;  Stirling ;  E.  Perth  ;  Forfar ;  S.  Aberdeen  ;  Easterness  ; 
Clyde  Isles  (Bute) ;  E.  Ross ;  E.  Sutherland ;  Caithness ; 
Orkneys;  Shetlands;  Ireland  (counties  Londonderry,  Antrim, 
Mayo — Clare  Island,  Cork). 

A.  MINUS  Bernh.  E.  Cornwall;  S.  Devon;  N.  Somerset; 
S.  Hants  ;  N.  Hants ;  W.  Sussex  ;  E.  Sussex  ;  E.  Kent ;  W.  Kent ; 
Surrey  ;  S.  Essex  ;  N.  Essex ;  Herts  ;  Middlesex  ;  Berks  ;  Oxford  ; 
Bucks;  W.Suffolk;  W.Norfolk;  Cambridge;  Bedford;  Hunts; 
Northampton ;  W.  Gloucester ;  Monmouth ;  Hereford  ;  War- 
wick ;  Salop  ;  Glamorgan  ;  Brecon  ;  Eadnor  ;  Caermarthen  ; 
Cardigan  ;  Montgomery  ;  Denbigh  ;  Anglesea ;  S.  Lincoln  ; 
N.  Lincoln  ;  Derby  ;  Chester  ;  N.  Lancaster ;  S.  W.  Yorks ; 
Cheviotland  ;  Berwick  ;  Haddington. 


SHORT    NOTES. 


Helleborus  viridis  (p.  113). — I  was  very  interested  in  Miss 
Roper's  note  on  the  purple-blotched  form  of  this  plant.  We  have 
the  same  thing  in  Surrey,  specimens  having  been  sent  me  this  year 
from  a  wood  near  Chelsham,  where  Mr.  A.  Beadell,  the  finder,  tells 
me  it  grows  with  the  ordinary  green-flowered  plant.  In  three  other 
stations  for  H.  viridis  in  the  county  I  have  only  seen  the  normal 
form.  Rouy  &  Foucaud  fFl.  Fr.  i.  116,  1893)  say,  of  H.  viridis 
agg.,  "  sepales  verdatres  ou  rougeatres  "  but,  like  Miss  Roper,  I 
have  failed  to  find  any  mention  of  the  purple-spotted  state. — 
C.  E.  Salmon. 

[Mr.  H.  S.  Thompson  has  sent  to  the  Department  of  Botany 
excellent  fresh  specimens  of  the  plant  from  Winterbead  farm, 
Sidcot,  Somerset,  the  station  referred  to  by  Miss  Roper.  Many 
of  the  flowers  are  of  the  normal  pure  green,  but  the  sepals  of 
others  are  blotched  with  purple  in  various  degrees,  and  some  have 
the  purple  margin  frequent  in  II.  ftvtidiis  :  there  is  however  noth- 
ing in  the  specimens  to  suggest  hybridity  with  that  species.  The 
very  numerous  specimens  in  the  British  Herbarium  do  not  show 
the  blotches,  but  in  one  fi'om  Gloucestershire  the  purple  margin 
is  very  conspicuous. — Ed.  Journ.  Bot.] 

JuNcus  BALTicus  Willd.  (p.  91). — I  had  noticed  that  the 
W.  Lanes,  plants  differed  from  my  Scottish  specimens  (smaller, 
greener ;  panicle  closer,  fewer-fiowered,  clc).  On  receiving  a 
sheet,  Mr.  Arthur  Bennett  wrote: — "This  seems  to  be  var. 
IJseudoinundatus  Asch.  &  Graebn.,  Flora  dcs  Nordostdcutschen 
Flachlandes,  p.  173  (1898).  This  occurs  on  the  dunes  of  the 
Dutch  islands  of  Ylieland,  Tuschell,  Ameland  and  Borkham, 
associated  with  the  same  species  as  at  Ansdell.  It  is  strange  it 
is  so  rare  on  the  mainland  Dutch  dunes;  only  found  in  1859  bv 
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Lacoste."  In  their  Syno2:)sis,  ii.  2,  438  (1904),  Ascherson  & 
Graebner  say: — "Rhizomes  more  shortly  creeping.  Stems  very 
slender.  Eare  .  .  .  May  easily  be  confounded  with  J.  balticus 
X  filiformis."  Apparently  this  variety  is  new  for  Britain ; 
Southport  (v.-c.  59,  S.  Lanes.)  specimens  collected  by  Messrs. 
Adamson  and  Wheldon  are,  I  think,  the  type,  and  much  stronger. 
— Edward  S.  Marshall. 

Arum  maculatum  L. — May  I  direct  attention  to  an  interesting 
form  of  this  plant  seen  in  Surrey  last  year?  Normally,  the 
spadix  is  of  a  dull  purplish  hue,  but  in  the  form  referred  to  this 
is  of  a  clear  yellow  colour.  In  this  my  plant  agrees  with  the  var. 
Tetrelii  Corb.,  described  by  Eouy  (Fl.  de  France,  xiii.  p.  278) — 
"  Spadice  et  etamines  jaunes  (et  non  rouges) ;  feuilles  maculees 
de  noir,  non  veinees  de  blanc,"  with  a  reference  to  Corbiere's  "  Fl. 
Norm.  2nd  suppl.  1898,"  which  is  published  in  Bull.  Soc.  Linn. 
Normandie,  5  ser.  i.  pp.  150-200.  The  variety  (p.  196)  is  there 
only  characterized  by  the  colour  of  the  stamens  and  spadix,  which 
is  stated  to  correspond  with  that  of  A.  italicum;  no  reference  is 
made  by  Corbiere  to  the  veining  of  the  leaves. — C.  E.  Britton. 


BEVIEWS. 


Transpiration  and  the  Ascent  of  SajJ.  By  Henry  H.  Dixon. 
Pp.  vi. +  216.  London:  Macmillan  &  Co.,  Ltd.  1914. 
Price  5s.  net. 
The  problem  of  the  forces  which  bring  about  the  rise  of  water 
in  tall  trees  is  one  which  has  vexed  botanists  for  very  many  j-ears. 
A  number  of  theories  have  been  put  forward  to  explain  the 
phenomenon,  but  few  of  them  have  stood  the  test  of  critical 
examination  in  the  light  of  modern  plant  physiology,  based  as  it 
is  on  physics  and  chemistry.  Of  late  years  the  dispute  has  been 
narrowed  down  to  two  radically  opposed  views.  On  the  one  hand, 
there  is  the  view  that  the  water  rises  in  the  stem  owing  to  some 
special  activity  of  the  living  cells  of  that  organ  of  the  nature  of 
a  pumping  action.  On  the  other  hand,  we  have  the  purely 
physical  view,  which  is  rapidly  gaining  ground,  that  the  stem  is 
a  mere  passive  agent  in  the  process  of  water-rise,  providing 
merely  the  conducting  channels  through  which  the  water  is 
drawn  by  a  pull  from  above,  exerted  as  a  result  of  evaporation 
from  the  leaves.  This  latter  view  is  known  as  the  cohesion 
theory  of  the  ascent  of  sap,  because  it  is  based  on  the  cohesion  of 
water,  a  property  which  enables  water  columns  under  suitable 
conditions  to  transmit  a  longitudinal  pull  in  the  same  way  as  a 
steel  wire.  This  theory  was  first  put  forward  in  1894  by  Prof. 
Dixon  and  Dr.  Joly.  Since  that  time  it  has  been  supported  by  a 
large  amount  of  further  work  by  Prof.  Dixon  and  has  successfully 
stood  the  test  of  many  years'  criticism.  Some  years  ago  Prof.  Dixon 
published,  in  an  international  journal,  Progressus  Bei  Botanica,  a 
full  account  of  the  cohesion  theory  of  the  ascent  of  sap  with  a 
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criticism  of  earlier  theories.  Naturally  a  large  amount  of 
material  from  that  article  appears  iu  the  present  hook,  but  the 
matter  has  been  amplified  throughout,  and  one  finds  incorporated 
the  latest  work  of  the  author  on  the  osmotic  pressure  in  plant- 
cells,  on  the  thermo-electric  method  of  cryoscopy  (developed  with 
Mr.  Atkins),  and  on  the  best  method  of  extracting  sap  from  plants. 

In  explaining  the  rise  of  water  in  plants  as  due  to  the  purely 
physical  phenomenon  of  the  evaporation  from  the  leaf-cells  pro- 
ducing a  pull  on  the  water  columns  in  the  stem,  we  are  led 
logically  to  the  conclusion  that  a  dead  leafy  branch  kept  under 
ordinary  conditions  should  go  on  draining  up  water  through  the 
stem.  It  can  be  shown,  however,  that  while  a  dead  stem  will  go 
on  conducting  water  for  some  time  if  certain  precautions  are 
taken,  yet  a  dead  leaf  soon  shrivels,  although  it  may  be  in  direct 
connection  with  conducting  channels  amply  supplied  with  water. 
This  diilerence  between  the  behaviour  of  living  and  dead  leaves 
in  no  way  impugns  the  cohesion  theory ;  it  merely  shows  that 
for  the  continued  absorption  and  loss  of  water  by  the  leaves, 
some  vital  action  is  necessary,  i.  e.  these  phenomena  are  depen- 
dent on  some  physical  and  chemical  relation  which  ceases  to  exist 
on  the  death  of  the  cell.  In  the  present  work  this  point  is 
brought  out  very  clearly  and  the  author  lays  stress  on  his 
observations,  published  in  1896,  on  transpiration  in  a  saturated 
atmosphere  and  on  the  effect  of  different  gases  on  transpiration. 
These  point  to  a  capacity  of  the  leaves  for  the  active  secretion 
of  water.  It  is  probable,  then,  that  this  secretion  plays  an 
important  part  in  transpiration  of  water  under  all  conditions.  If 
this  is  so,  a  vital  theory  of  the  ascent  of  sap  is  really  the  sound 
one,  though  not  in  the  sense  that  it  was  originally  used. 

In  spite  of  the  title  of  his  book  the  author  deals  very  briefly 
with  transpiration,  only  one  chapter  being  devoted  to  that  subject; 
there  are  many  interesting  problems  of  transpiration  which  might 
have  been  discussed.  The  author  seems  to  believe  in  plunging 
his  readers  in  medias  res,  for  the  book  opens  with  a  statement  as 
to  the  relative  water-loss  from  the  two  sides  of  a  hypostomatous 
leaf ;  a  botanist  whose  interest  was  mainly  in  morphology,  and 
these  are  still  in  the  majority,  would  be  likely  to  be  repelled  by 
sucli  a  sudden  introduction  to  the  subject.  In  the  list  of  papers 
at  the  end  of  Chapter  1,  of  tlio  thirteen  references,  seven  are 
undated.  One  notices  also  with  regret  that  Prof.  Dixon  should 
lend  his  name  to  the  misuse  of  "hypothecate"  on  p.  51.  This 
word,  which  scorns  to  be  a  special  pitfall  for  men  of  science,  is  of 
course  a  legal  term,  having  no  relations  with  hypothesis  other 
than  those  of  sound  and  of  very  remote  derivation.  The  ex- 
planations of  experiments  and  of  the  physical  phenomena  con- 
corned  are  nearly  always  extremely  lucid,  but  it  is  not  quite  clear 
(on  p.  6)  why  tlie  loss  of  turgor  brought  about  by  death  of  the 
leaf-cells  should  att'ect  the  rate  of  water-loss  except  by  causing 
collapse  of  the  colls.  These,  however,  are  very  small  blemishes 
in  an  admirable  book  which  provides  in  an  accessible  form  a  full 
account  of  an  extremely  important    branch    of  botanical  work 
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which  the  author  has  made  his  own.  Without  associating  one- 
self with  the  unfortunate  depreciation  of  the  scientific  activities 
of  any  other  nation,  one  feels  that  it  is  certainly  very  creditable 
to  our  national  science  that  to  an  Irish  university  we  should  owe 
the  development  of  the  only  satisfactory  explanation  of  the  old- 
standing  problem  of  the  ascent  of  sap. 

V.  H.  B. 

Dansh  Excursions-Flora.     Tredie  Udgave  ved.  C.  H.  Ostenfeld 
og  C.  Eaunki^e.     Kobenhavn  og  Kristiania.     1914. 

This  is  a  handy  volume,  well  printed  on  rather  thin  paper. 
In  the  introductory  Conspectus  there  is  a  rather  novel  way  of 
treating  all  water  and  marsh  plants,  where  Froken  Agnete  Seidelin 
brings  them  all  together,  and  contrasts  one  with  the  other. 
Starting  with  Lemna,  she  passes  in  review  all  the  submerged  and 
marsh  plants — for  example,  Potamogeton  densus  against  Veronica 
Beccahunga,  Callitriche,  Bulliarda,  &c.  Out  of  each  family  or 
order  these  are  taken,  and  so  treated  one  by  one.  This  Conspectus 
consists  of  twenty-three  pages,  and  is  here  and  there  rather 
puzzling,  as  one  finds  Bryonia  contrasted  with  Lobelia. 

The  Flora  proper  commences  with  the  Ferns,  and  proceeds 
through  Gymnosperms,  Angiosperms,  Monocotyledons  to  Dicoty- 
ledons, ending  with  Compositae  ;  in  many  Scandinavian  Floras 
this  last  family  is  the  first  in  order.  After  the  Flora  proper  come 
seventeen  pages  of  glossary  and  an  index  of  ten  pages.  Com- 
pressed within  the  three  hundred  and  thirty  pages  there  is  an 
excellent  account  of  the  Danish  Flora,  which  might  be  expected, 
as  the  names  of  the  authors  would  lead  us  to  anticipate. 

Naturally,  in  these  days,  one  looks  to  the  naming  (or  altering 
of  names) ;  but,  on  the  whole,  the  names  employed  here  are  those 
in  fairly  general  use.  In  Juncus  it  is  rather  a  surprise  to  see 
J.  alpiniis  split  under  three  names.  The  grasses  begin  with 
Dactylis,  Bromus,  and  Festuca — to  us  an  unusual  sequence.  In 
orchids,  Anacamptis,  Cceloglossum,  and  Plantanthera  are  adopted. 
Cerastium  pumilum  is  kept  apart  from  C.  glutinosum.  Stellaria 
DiUeniana  is  used  for  S.  palustris  ;  Spergularia  for  Lepigonum  ; 
Atriplex  arenaria  for  A.  laciniata.  Batrachium  is  adopted  and 
has  only  five  species,  B.  aquatile  (L.)  Wimm.  being  kept  up. 
Roripa  is  used,  but  Nasturtium  is  restricted  to  N.  officinale,  which 
is  named  "  N.  aquaticum  {Li.)  l\.d,v?,t."  In  Saxifraga  we  have 
/S.  Hirculus,  S.  granulata,  and  S.  tridactylites  ;  this  gives  a  very 
good  idea  of  the  general  constituents  of  the  flora.  Bosa  is  treated 
very  shortly,  while  Ruhus  has  eighteen  pages  (60  species).  There 
are  ten  species  oi  AlchemiUa ;  CEnantlie  fluviatiUs  Colem.  is  given. 
In  Pyrola  "  (Pirola)  "  they  possess  P.  umhellata  and  P.  chlorantha, 
both  wanting  in  our  flora.  Primula  elatior  (L.)  Hill  is  used. 
Utricularia  ochroleuca  Hartm.  occurs,  but  no  notice  is  taken  of 
Newman's  reference  to  it  as  a  hybrid.  That  unfortunate  species 
Galium  sylvestre  becomes  G.  piwiilum  Murr.  Arctium  has  three 
species  besides  tomentosum.  Hieracium  escapes  with  twelve,  but 
Taraxacum  has  twenty  species.     Under  Senecio  vulgaris  L.,  "var. 
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erectus-racUatus  Trow."  is  mentioned — an  evidence  that  the  book 
is  up  to  date.  For  an  excursion  flora  some  of  the  genera  are 
treated  very  fully;  notably  Eiibus,  where  the  species  are  arranged 
under  nine  sections,  beginning  with  "  Cylactis  "  and  ending  with 
"  Corylifolii,"  and  also  Galium,  the  species  in  which  are  certainly 
rather  difiicult  to  define. 

A.  B. 

BOOK-NOTES,     NEWS,    dc. 

The  Pocket  Synopsis  of  the  Families  of  British  Flowering 
Plants,  by  W.  B.  Grove,  M.A.  (Longmans,  Is.  net.),  is  a  neatly 
printed  and  cheap  little  book,  produced  in  connection  with  the 
University  of  Manchester.  It  is  "  intended  primarily  to  facili- 
tate the  determination  of  the  families  of  British  plants  by 
students,"  and  is  doubtless  admirably  adapted  to  that  end  ;  but 
we  fear  its  practical  utility  is  questionable.  A  student  is,  we 
think,  hardly  likely  to  be  contented  with  the  mere  knowledge  of 
the  family  to  which  a  plant  belongs  :  he  at  any  rate  wants  to 
know  the  genus,  and  would  thus  turn  in  preference  (if  he  could 
afford  it,  for  as  we  said  last  year  (p.  186)  when  noticing  it,  its 
price — 4s.  net — is  preposterously  high)  to  Mr.  Humphrey  Carter's 
Genera  of  British  Plants,  in  which  the  characters  of  the  genera 
are  given.  But  for  those  to  whom  a  knowledge  of  the  family 
suffices,  Mr.  Grove's  little  book  (which  like  Mr.  Carter's  is  based 
upon  Engler's  System)  will  certainly  prove  useful. 

The  Westminster  Gazette  of  April  6  mentions  a  name  which 
finds  no  place  in  the  Dictionary  of  English  Plant-names,  although 
the  plant  itself  is  only  too  well-known:  "The  Smallholders'  Union 
omitted  from  their  list  of  plants  proscribed  for  extermination 
what  is  perhaps  the  most  pestilent  of  all  weeds,  the  Whitlow- 
pepperwort  {Lepidium  Braha)  {sic),  which  came  to  us  from  a 
district  not  very  distant  from  French  Flanders.  W' hen  our  troops 
disembarked  at  Ramsgate  after  the  disastrous  Walcheren  Expe- 
dition of  1809,  the  straw  and  other  litter  on  which  they  had  slept 
aboard  ship  were  thrown  into  an  old  chalk-pit,  and  afterwards 
carted  into  the  fields  for  manure  by  a  farmer  named  Thompson. 
A  huge  crop  of  the  plant  thence  called  '  Thompson's  curse ' 
sprang  up,  spread  right  across  England  to  South  Wales,  and  is 
now  attacking  the  North  Country.  The  roots  of  this  terrible  pesfc 
are  many  feet  in  length." 

At  the  meeting  of  the  Linnean  Society  on  March  18th,  the 
Botanical  Secretary  briefly  epitomised  a  paper  by  Messrs. 
J.  A.  Wheldon,  F.L.S.,  and  W.  G.  Travis,  on  the  Lichens  of 
South  Lancashire,  of  which  the  following  abstract  was  supplied 
by  the  authors.  In  the  introductory  part  of  their  paper,  the 
authors,  after  referring  to  the  enormous  industrial  development 
and  increase  of  population  which  took  place  in  South  Lancashire 
during  the  last  century,  point  out  the  deterioration  of  the  flora 
which  ensued,  and  then  proceed  to  detail  the  results  of  their  study 
of  the  eflects  of  air-pollution  by  coal-smoke  on  the  cryptogaraic 
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vegetation,  and  more  particularly  on  lichen-growth.  They  are  of 
opinion  that  South  Lancashire  exhibits  the  deleterious  effects  of 
smoke  on  vegetation  to  a  higher  degree  over  a  larger  area  than  is, 
perhaps,  the  case  in  any  other  part  of  Great  Britain.  They 
think,  however,  that  these  adverse  conditions  have  now  reached 
their  maximum.  It  has,  therefore,  been  considered  of  importance 
exactly  to  describe  the  state  of  the  lichen-flora  as  it  at  present 
exists,  so  that  data  may  be  afforded  for  purposes  of  comparison 
at  some  future  time  when  a  regenerated  lichen-flora  has  developed 
under  purer  atmospheric  conditions.  The  authors  show  the  extent 
to  which  the  various  classes  of  lichens,  more  especially  those  of 
corticolous  and  rupestral  habitats,  have  suffered  ;  and  in  this 
connection  the  marked  influence  of  a  calcareous  substratum  in 
neutralizing  the  deleterious  effects  of  smoke  on  lichen  growth  is 
discussed.  Particular  attention  has  been  paid  by  the  authors  to 
the  lichens  of  the  coast  sand-dunes,  the  lichens  of  the  sand-dune 
plant  formation  in  Britain  not  having  hitherto  been  specially 
investigated.  The  characteristic  lichens  of  these  dunes  and  their 
ecological  relations  are  described.  A  systematic  list  of  all  species 
of  lichens  found  in  the  vice-county  is  given ;  and  four  new  species 
and  two  new  varieties  are  described. 

At  the  Royal  Horticultural  Society's  meeting  on  March  2nd 
Dr.  Fothergill  lectured  on  the  scientific  pressing  of  flowers, 
describing  an  apparatus  which  he  has  invented  for  the  purpose ; 
and  Colonel  Rawson  discussed  the  artificial  variations  which  may 
be  produced  in  the  form  and  colour  of  flowers  by  special  screen- 
ing. Colonel  Eawson  showed  a  number  of  specimens  of  the 
common  Nasturtium  in  which  variations  in  colour  and  form  had 
been  produced  by  subjecting  the  plants  to  varied  lights.  Purple 
blossoms  were  obtained  from  a  plant  bearing  originally  yellow 
flowers ;  while  an  orange  Nasturtium  had  been  made  to  bear 
chocolate-coloured  flowers.  In  other  cases  flowers  had  been 
produced  bearing  two  spurs  and  aerial  tubers.  Screens  to 
regulate  the  light  had  been  used  made  of  iron  or  asbestos,  but  it 
was  preferable  to  use  natural  objects  out-of-doors,  such  as  shrubs 
and  trees,  or  under  glass  the  posts  and  shelves  of  the  greenhouse. 
Yellow  flowers  were  obtained  by  allowing  the  plant  to  be  reached 
only  by  light  sun;  the  strongest  sunlight  produced  purple  and 
intermediate  light  red.  This  was  true  for  seasonal  as  well  as 
diurnal  colour  changes. 

The  recently  issued  (1914)  volume  of  the  Proceedings  of  the 
Holmesdale  Natural  History  Club  (1910-13)  contains  "  Surrey 
Plant  Records  "  for  those  years  by  Mr.  C.  E.  Salmon  (who,  we  are 
sure,  did  not  see  a  proof),  and  a  lecture  by  Miss  Ethel  Sargant  on 
"The  Native  Countries  of  our  Spring  Bulbs,"  which  seems  to  us  a 
model  of  what  lectures  should  be.  The  pages  are  headed 
"Proceedings"  throughout — a  more  useless  indication  could 
hardly  be  devised. 

We  have  received  the  Report  of  the  Watson  Botanical  Ex- 
change Club  for  1913-14,  and  hope  to  notice  it  in  our  next  issue. 


Journ.Bot. 


Tat.  539. 


West, Newman  imp. 


.P. Highley  del.  eb  lith. 

1-6.  Steiractinia  mollis  "j^/tz/^i?.    7-8   S.  ScMlmli  Blake. 
9.  S.  gran  die  eps  Blake. 
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STEIRACTINIA,     A     NEW     GENUS     OF    COMPOSITE. 

By  S.  F.  Blake,  A.M. 

(Plate  539.) 

Steiractinia,  n.  genus  Verbesinearum  Perymenio  proximum, 
a  quo  radiis  neutralibus  differt. — Capitula  radiata,  floribus  radii 
neutralibus  disci  hermaphroditis  fertilibus.  Involucrum  hemi- 
sphiBi'icum,  squamis  3-l-seriatis  paullum  gradatis  (exterioribus 
brevioribus)  vel  subaequalibus  ;  extimis  paucis  (ca.  4)  ovalibus  ad 
oblongis  obtusis  vel  acutis  herbaceis  infra  medium  interdum  in 
basin  angustiorem  subinduratam  contractis  strigosis  vel  strigil- 
losis ;  interioribus  sensim  membranaceoribus  paullum  siccis ; 
intimis  apice  plerumque  eroso-ciliolatis.  Receptaculum  compla- 
natum,  paleis  complicatis  subscariosis  subacutis  infra  apicem 
angustatis  fiores  amplectentibus  onustum.  CoroUse  radii  ligulatae, 
patentes,  vix  bidentatae,  flavae,  neutrales  ;  eie  disci  regulares,  flavae, 
tubulosse,  5-nervi8e,  glabrae  vel  in  dentibus  ciliatse,  tubulo  in 
faucem  sensim  vel  subabrupte  ampliato,  limbo  5-dentato.  Antherae 
basi  minute  sagittatae  apice  appendice  triangulari-ovata  obtusa 
munitae.  Styli  rami  longi  lineares  superne  hirti  in  appendicem 
sublongam  oblongo-lanceolatam  hirtam  desinentes.  Acbenia  radii 
inania  ;  ea  disci  valde  lateraliter  compi'essa  oblonga  anguste  (an 
semper  ?)  alata ;  alae  ad  apicem  patelliformem  pappiferum  acbenii 
adnatae.  Aristse  pappi  numerosae  (ca.  16-40)  liberoe  tenues  sursum 
spinulosEe  inacquales  vel  subasquales  (duabus  longioribus  in  angulis 
achenii  exceptis)  caducffi. — Frutices  ramosi  in  boreali  Austro- 
America  incolae.  Folia  opposita  3-nervia  ovata  ad  oblongo-ovata 
serrulata  vel  subintegra  +  pubescentia.  Capitula  mediocria  vel 
magna  in  apicibus  ramorum  in  pedunculis  monocephalis  axillaribus 
et  terminalibus  subternate  cymosa.  Acbenia  +  appresse  pube- 
scentia.— Species  typica  S.  mollis. 

Tbe  genus  Steiractinia  (a-rufoi,  sterile,  and  o-ktU,  ray,  from  the 
neutral  ray-florets)  is  closely  related  to  Perymcnium  Schrad.,  from 
which  it  differs  in  the  neutral  ligules  and  strongly  compressed 
disk  achenes  usually  bearing  a  narrow  wing  adnate  to  the  saucer- 
shaped  pappus-bearing  apex  of  the  achene.  In  Perymcnium  the 
rays  are  always  fei'tile,  and  the  disk  achenes  strongly  thickened 
and  nearly  always  wingless  (winged  sometimes  in  P.  grande 
Henisl.  and  in  P.  Mathetvsii  Blake).  Furthermore,  Perymenium 
is  a  distinctively  Mexican  and  Central  American  genus,  the  only 
South  American  species  being  P.  Klattii  Rob.  i^-  Greenm.  and 
P.  linearc  Blake  from  Columbia,  and  P.  Mathciusii  Blake  and 
P.  scrratum  Blake  from  Peru,  while  the  six  known  species  of 
Steiractinia  are  Columbian,  with  the  exception  of  S.  mollis,  the 
type  species,  known  at  present  only  from  Ecuador.  Steiractinia 
differs  from  Perymenium  as  does  Oyedcea  from  Zcxmenia,  or 
Aspilia  from  Wcdclia,  in  possessing  neutral  instead  of  fertile  rays, 
and  this  difference,  taken  with  the  much  more  compressed  achene 
with  somewhat  different  apex,  fully  entitles  it  to  generic  rank 
Journal  of  Botany. — Vol.  53.     [June,  1915.]  n 
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next  to  Perymenmm,  to  which  it  is  much  more  closely  allied 
than  to  Melanthera  or  its  neutral-rayed  analogue  Echinocephalum 
Gardn. 

None  of  the  six  species  here  referred  to  Steiractinia  appears 
to  have  been  previously  described,  unless  one  or  both  of  the  two 
species  of  Oyedcea,  published  by  Triana  in  1858  (Ann.  Sci.  Nat. 
ser.  4,  ix.  38-39),  the  types  of  which  [Triana,  1520,  specimens 
No.  4  (0.  helianthoides)  and  No.  5  (0.  Ctierviana))  I  have  not 
seen,  belong  here.  Other  species  are  doubtless  to  be  found  in 
herbaria  among  the  genera  Oyedcea  and  Perymenium. 

Key  to  Species. 

1-4.  Disk  1-5-1-8  cm.  thick  or  less ;  outer  phyllaries 
5  mm.  or  less  broad. 
1.  Stem  and  under  leaf-surface  densely  and  softly 

long-pilose;  Ecuador 1.  mollis. 

2-4.  Stem  and  under  leaf-surface  with  shorter  less 
dense  pubescence  ;  Columbia. 
2-3.  Outer  phyllaries  oblong  or  oblong-lanceo- 
late, acute,  not  contracted  below. 

2.  Involucre  6-7  mm.  high    2.  Sclilimii. 

3.  Involucre  11-12  mm.  high    3.  oyedcBoides. 

4.  Outer  phyllaries  oval,  abruptly  contracted 

below  the  middle  4.  Triancs. 

5-6.  Disk  2  cm.  broad ;  outer  phyllaries  5-8  mm.  broad. 

5.  Outer  phyllaries  broadly  oblong,  not  nar- 

rowed below    5.  ocanensis. 

6.  Outer  phyllaries  oval,  strongly  contracted 

below  the  middle 6.  grandiceps. 

1.  S.  mollis,  n.  sp.  Frutex  2-3  m.  altus  ramosus.  Kami 
validi  dense  molliterque  lanato-pilosi.  Folia  opposita  ovata  vel 
ovato-lanceolata  acuminata  basi  cuneata  obscurissime  appresso 
serrulata  3-nervia  supra  viridia  rugulosa  subaspere  strigosa  infra 
dense  molliterque  lanato-pilosa  juventate  subsericea  5-5-11  cm. 
longa  1-6-4-3  cm.  lata.  Petioli  lanato-pilosi  3-5-6"5  mm.  longi 
complanati  immarginati.  Capitula  in  pedunculis  dense  pilosis 
0-7-4  cm.  longis  1-cephalis  ternate  dispositis  ramos  et  ramulos 
terminantibus  4-5  cm.  lata.  Discus  8-10  mm.  altus  1-5  cm. 
dimetente.  Involucri  3-seriati  11-13  mm.  alti  squamae  gradatas 
extimae  ca.  4  oblongo-ovales  obtusae  appresse  pilosae  +  glandulosae 
supra  subherbaceae  1  cm.  longae  3-7  mm.  latae  ;  mediae  longiores 
ovales  vel  spathulato-ovales  submembranacese  rotundatae  superne 
ciliato-dentatae  strigillosae  et  glandulosae ;  intimae  similes  membra- 
naceae  fructu  discum  subaequantes.  Eadii  ca.  10  flavi  oblongi  vel 
oblongo-ovales  2  cm.  longi  4-9  mm.  lati  dorso  subsparse  pube- 
scentes  neutrales.  Corollae  disci  flavae  glabrae  tubulo  sensim  in 
faucem  ampliato  5-8  mm.  longae  (tubulo  2-2-2  mm.).  PaleaB 
subscariosae  subcarinatae  subacutae  margine  ciliolatae  e  latere  sub- 
dentatae  7-5-8  mm.  longae.  Achenia  submatura  paullum  incrassata 
brunneo-fusca   maculosa   puncticulate    multissimo-striatulata    in 
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margine  efc  medio  lateris  sparse  appresse  pubescentia  basi  crus- 
taceo-marginata  non  alata  3-5  mm.  longa  1-5  mm.  lata;  aristae 
pappi  ca.  30  subaqualcs  spinulosae  caducse  2-2-5  mm.  longae  in 
apice  achenii  elevato  subcupuliforme  insidentes. 

Ecuador  :  bushy  branched  shrub  2-3  m.  high,  with  greyish 
green  foHage  and  bright  yellow  flowers,  edges  of  woods,  Tunga- 
ragua,  alt.  1500-2500  m.,  December  14th,  1880,  Lehmann,  453 
(Brit.  Mus.) ;  western  side  of  Pichincha,  alt.  2135  m.,  Jameson, 
734  (types,  Brit.  Mus.). 

Lehmann's  plant  has  been  recorded  by  Klatt  (Engl.  Jahrb.  viii. 
45  (1886))  as  Calea  Lcontophtlialmum  Less.  (=  Galea  peruviana 
(H.  B.  K.)  Benth.  in  herb.,  n.  comb.  {Leontophthalmum peruvianum 
H.  B.  K.  Nov.  Gen.  iv.  296,  t.  409  (1820) ),  with  which  it  has 
no  particular  relationship.  The  name  there  and  in  the  Index 
Keivensis  ascribed  to  Lessing  was  never  published  by  him  ;  in  the 
Synopsis  Generum  Gompositarum  (p.  241  (1832) )  Lessing  merely 
refers  the  genus  Leontophthalmum  Willd.  to  Calea  as  a  subgenus, 
and  cites  Leontophthalmum  peruvianum  Kunth  as  its  single 
species.  The  name  Calea  Leontophthabaum  first  appears  in 
DC.  Prodromus  (v.  675  (1836) ),  and,  though  cited  by  DeCandolle 
as  of  "Less.  syn.  241,"  should  be  quoted  as  Calea  Leontophthalmum 
DC,  being  there  first  published.  Linden,  34,  in  the  British 
Museum  from  Triana's  herbarium,  without  locality,  appears  to 
be  identical  with  Calea  peruviana  (ex  char.). 

2.  S.  Schlimii,  n.  sp.  Frutex  ramosus.  Eami  teretes  dense 
appresse  pubescentes  +  glandulosi  demum  subglabrati.  Folia 
ovata  vel  ovato-lanceolata  acuminata  basi  cuneata  obscure  ap- 
presso-serrulata  distincte  3-nervia  supra  viridia  aspere  tuberculato- 
strigosa  subtus  pallidiora  subdense  submolliterque  pilosula  + 
glandulari-adspersa  ad  6  cm.  longa  3-3  cm.  lata.  Petioli  immargi- 
nati  dense  appresse  pubescentes  4-5-9  mm.  longi.  Capitula  satis 
numerosa  in  apicibus  ramorum  ramulorumque  ternate  disposita 
3-5  cm.  lata  ;  pedicelli  1-2-8  cm.  longi  subappresse  pubescentes. 
Discus  9-  (fructu)  11-5  mm.  altus  9-10  mm.  dimetente.  Involucri 
3-seriati  6-7  mm.  alti  squamae  suboequales;  extimao  oblongae  vel 
oblongo-ovattD  subobtusae  appresse  pubescentes  et  glandulosae 
supra  herbaceai  basi  subsiccatae  apice  subungulataj ;  mediae  similes 
latiores ;  intimas  tenuiores  submembranacete  dorso  minutissime 
tuberculato-strigillosae  margine  ciliatas  supra  herbaceae  infra  sub- 
induratae.  Eadii  12  fiavi  oblongi  dorso  glanduloso-adspersi 
ueutrales  vix  bidentati  16-5  mm.  longi  3-5  mm.  lati.  Corolke  disci 
flavae  glabrae  (pilis  paucis  in  dentibus  exceptis)  5-3  mm.  longaj 
(tubulo  1-3  mm.).  Paleic  scariosai  carinatte  subobtustu  angustae 
ciliolatae  7-5  mm.  longie.  Achenia  maturavix  incrassata  olivaeeo- 
fusca  ut  ala  maculosa  e  basi  ad  apicem  anguste  alata  ala  ciliata 
ad  apicem  achenii  patelliformem  pappiferum  adnata  37  mm. 
longa  1-4  mm.  lata;  aristae  pappi  ca.  22  tenues  spinulosie 
ad  2  mm.  longaj  (duio  in  angulis  longiores  3-5  mm.  longa^) 
caducae. 

Columbia:    Dept.  Santander,  alt.  1190  m.,  Ocana,  October, 
1846-1852,  L.  Schlim  (distr.  Linden,  247)  (Brit.  Mus.,  Kew). 

N  2 


156  THE    JOURNAL    OF    BOTANY 

3.  S.  oyedseoides,  n.  sp.  Frutex  l-3-3'l  m.  altus  ramosus. 
Eami  striati  vel  subteretes  subdense  appresse  pubescentes  aetate 
subglabrati ;  basibus  pilorum  tuberculatis  persistentibus.  Folia 
ovata  acuminata  basi  rotundato-cuneata  obscure  appresso-serru- 
lata  supra  obscure  viridia  aspere  tuberculato-strigosa  subtus  vix 
pallidiora  subaspere  pilosula  glandulosi-adspersa  3-nervia  sub- 
venoso-reticulata  5-5-10  cm.  longa  2-1-4-3  cm.  lata.  Petioli  vix 
marginati  dense  appresse  pubescentes  6-14  mm.  longi.  Capitula 
in  apicibus  ramorum  et  ramulorum  in  pedunculis  dense  appresse 
pubescentibus  monocephalis  2-5  cm.  longis  subternate  disposita 
ad  3  cm.  lata.  Discus  9-11  mm.  altus  10-15  mm.  crassus.  Invo- 
lucri  sub-4-seriati  11-12  mm.  alti  vix  gradati  squamai  extimas 
ca.  2  herbaceae  oblongo-lanceolatge  subacutge  strigosse  ad  2-3  mm. 
latae ;  proximae  oblongse  tenuiores  supra  herbaceae  basi  subinduratae 
strigos£e  ;  proximse  oblongo-ovales  apice  membranacese  rotundatae 
strigillosae  margine  eroso-ciliatae ;  intimae  similes  tenuiores.  Eadii 
ad  12  neutrales  flavi  oblongi  in  venis  dorsi  pubescentes  1-1-5  cm. 
longi  2-5-5  mm.  lati.  Corollae  disci  flavse  glabrae  (dentibus  ciliatis 
exceptis)  4-5-  (aetate)  6  mm.  longae  (tubulo  1-2-  (aetate)  2-2  mm.). 
Paleae  subscariosae  subacutae  carinatae  in  carina  et  margine  spinu- 
losae  6  mm.  longge  (immature).  Acheuia  immaturissima  sparse 
pubescentia ;  aristae  pappi  tenues  spinulosae  numerosae  subaequales 
(duabus  longioribus  exceptis)  caducae. 

Columbia  :  without  locality,  1851-1857,  Triana,  1365  (types, 
Brit.  Mus.) ;  Triana,  without  number  (Kew)  ;  roadside,  alt.  1220- 
1830  m.,  October  11th,  1877,  near  Ocana,  Kalhreyer,  292  (Kew). 

4.  S.  Trianse,  n.  sp.  Frutex  ramosus.  Caulis  dense  appresse 
pubescens  pilis  basi  incrassatis.  Folia  ovata  acuta  basi  late 
cuneata  obscure  appresso-serrulata  3-nervia  supra  obscure  viridia 
dense  tuberculato-strigosa  pilis  (eis  venas  secundum  exceptis) 
plerumque  aetate  deciduis  subtus  palHdiora  submolliter  pilosula 
glanduloso-adspersa  leviter  venoso-reticulata  5-5-10  cm.  longa 
l*9-4-7  cm.  lata.  Petioli  immarginati  dense  appresse  pubescentes 
7-20  mm.  longi.  Capitula  in  apicibus  ramorum  et  ramulorum  in 
pedunculis  2-2-4-2  cm.  longis  monocephalis  dense  subappresse 
pubescentibus  subternate  disposita  ad  3-8  cm.  lata.  Discus  1  cm. 
altus  1-3-1-8  cm.  dimetente.  Involucri  3-seriati  13  mm.  alti 
paullum  gradati  squamae  extimae  4  herbaceee  ovatae  subacutae  infra 
medium  subabrupte  in  basin  angustiorem  subinduratam  contractae 
tuberculato-strigosae  9-5-10  mm.  longce  3-5-4-5  mm.  latae  ;  mediae 
longiores  oblongo-ovales  apice  rotundatae  submembrauaceae  supra 
subherbaceae  strigillosae  ciliolat® ;  intimae  membranaceae  apice 
rotundatae  denticulato-ciliolatae  dorso  glabrae  vel  subglabrae.  Eadii 
flavi  anguste  oblongi  in  venis  dorsi  pubescentes  neutrales  15-5  mm. 
longi  3  mm.  lati.  Corolla  disci  flavae  glabrae  5  mm.  longae  tubulo 
2  mm.  longo  in  faucem  sensim  ampliato.  Paleae  subscariosae  sub- 
obtusae  carinatae  (carina  paucispinulosa)  in  margine  denticulato- 
spinulosae  9-5  mm.  longae.  Achenia  matura  olivaceo-fusca  nigro- 
maculata  parum  incrassata  in  uno  latere  angustissime  alata; 
aristae  pappi  ad  16  tenues  spinulosae  inaequales  longiores  ad 
2-3  mm.  longse. 
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Columbia  :  alt.  1900  m.,  Pasca,  1851-1857,  Triana,  1363  (Brit. 
Mus.,  Kew). 

5.  S.  ocanensis,  n.  sp.  Frutex  ramosus  2-2-6  m.  altus. 
Eami  validi  dense  appresse  pubescentes  pilomm  basibus  valde 
incrassatis  persistentibus  densissimis.  Folia  oblongo-ovata  acuta 
ad  acuminata  basi  cuneata  subdistincte  multiserrata  (dentibus  ca. 
40-jugi3  subpatentibus  vel  +  depressis)  supra  obscure  viridia  dense 
tuberculato-strigosa  et  -strigillosa  subtus  pallidiora  aspere  hispido- 
pilosula  pilis  basi  saepe  tuberculatis  penninervia  vix  3-trinerv'ia  ad 
venas  dense  appresse  pubescentia  8-16  cm.  longa  2-4-8  cm.  lata. 
Petioli  anguste  marginati  6-15  mm.  longi  strigosi.  Capitula  pauca 
(ca.  5)  axillaria  et  terminalia  in  pedunculis  monocephalis  nudis  vel 
2-bracteatis  dense  appresse  pubescentibus  5-10  cm.  longis  ad 
5  cm.  lata.  Discus  ad  1-5  cm.  altus  2  cm.  crassus.  Involucri 
4-seriati  ad  1-8  cm.  alti  squamae  paullo  gradatae  extimae  late  ob- 
longae  obtusae  herbaceaB  tuberculato-strigosae  12-21  mm.  longae 
5-6  mm.  latae;  proximee  similes  latiores  (usque  ad  7-5  mm.  latae); 
proximae  raembranaceae  oblongo-ovales  apice  rotundatae  tubercu- 
lato-strigillosas  subelongatae  laxae ;  intimae  membranacese  multo 
breviores  et  angustiores  dorso  glabrae  vel  minute  tuberculatae 
margine  eroso-ciliolatae.  Eadii  ca.  12  oblongi  neutrales  flavi  sub- 
glabri  2-3  cm.  longi  6  mm.  lati.  CoroUae  disci  llavaB  glabrae 
maturitate  8-2  mm.  longae  (tubulo  3-2  mm.).  Palege  subscariosae 
e  latere  1-2-dentataB  subacutae  ad  apicem  minute  pubescentes 
9-2-10-8  mm.  longae.  Achenia  radii  trigona  in  angulis  ciliata 
pappo  ut  in  eis  disci ;  disci  valde  compressa  anguste  alata  (ala 
cum  apice  patelliforme  achenii  auriculiformiter  conjuncta)  olivaceo- 
fusca  nigro-maculata  vel  nigrescentia  in  margine  ciliata  in  lateri- 
bus  sparse  pilosa  5-5-5  mm.  longa  1-6-2-4  mm.  lata.  Aristae 
pappi  ad  10  tenues  spiuulosae  paullo  intequales  caducae  2-2-5  mm. 
longae. 

Columbia  :  Dept.  Santander,  alt.  1190  m.,  Ocana,  September,* 
1816-1852,  L.  Schlim  (distr..  Linden,  183)  (types,  Brit.  Mus., 
Kew)  ;  open  spaces,  alt.  1525-1830  m.,  Ocana,  November  16th, 
1879,  Kalbreyer,  1238  (Kew). 

6.  S.  grandiceps,  n.  sp.  Frutex  ramosus.  Eami  striatuli 
validi  subdense  appresse  pubescentes  pilis  basi  tuberculatis.  Folia 
ovata  acuminata  basi  rotundata  vel  rotundato-cuneata  obscurissime 
serrulata  (dentibus  minutis  appressis  ad  25-jugis)  supra  viridia 
tuberculato-strigosa  pilis  mox  deciduis  aspera  pilorum  basibus  per- 
sistentibus subtus  subaspere  pilosula  3-nervia  majora  10-5-13  cm. 
longa  -ii-d-ij-^  cm.  lata.  Petioli  complanati  immarginati  dense 
appresse  pilosi  8-10  mm.  longi.  Capitula  pauca  5  cm.  lata  in 
apicibus  ramorum  et  ramulorum  in  pedunculis  monocephalis  dense 
appresse  pubescentibus  3-3-7  cm.  longis  solitaria  vel  ternata. 
Discus  1-5  cm.  altus  2  cm.  crassus.  Involucri  3-seriati  1-1-1-6  cm. 
alti  squamie  paullum  gradata;  extimae  ca.  1  late  ovato-ovales  lier- 
baceas   obtusae   3-nervijje  tuberculatae  et  sparse  strigillosie  infra 


The  specimen  iu  Kew  Herbarium  is  labelled  "  Oct.,  1850." 
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medium  in  basin  indm'atam  angustiorem  contractae  ad  10  mm. 
longse  8  mm.  latae ;  mediae  longiores  latiores  (ad  1  cm.)  obtusiores 
membranaceo-herbaceae  basi  subinduratae  5-nerviaB  sparsius  tuber- 
culato-strigillosaB  ;  intimae  similes  membranacese  apice  rotundatse 
minute  strigillosae  margine  ciliolatae.  Eadii  12  fiavi  neutrales 
oblongo-ovales  glabri  2  cm,  longi  8  mm.  lati.  Corollae  disci  flavae 
glabrae  7"5  mm.  longae  (tubulo  2-5  mm.).  Paleae  subscariosae  sub- 
acutae  in  margine  dentatae  apice  minute  ciliolatae  10-5  mm.  longae. 
Achenia  immaturissima  sparse  pubescentia ;  aristae  pappi  nume- 
rosae  (ad  30)  inaequales  spinulosae. 

Columbia  :    Dept.  Tolima,  alt.  1500  m.,  Ortega,  1851-1857, 
Triana,  1364  (Brit.  Mus.,  Kew). 


Explanation  of  Plate  539. 
Figs.  1-6.  Stciractinia  mollis  Blake  {Jameson,  734).  1.  Portion  of  plant, 
nat.  size.  2.  Disk  corolla,  5  x  .  3.  AndrcEcium,  5  x  .  4.  Style,  5  x  .  5.  Style- 
tip,  considerably  enlarged.  6.  Pale,  5  X  .  7-8.  S.  Schlimii  Blake  (Schlim,2i7) . 
7.  Achene,  ox.  8.  Single  awn  of  pappus,  10  x .  9.  S.  grandiceps  Blake 
(Triana,  1364).     Unopened  head,  three-quarters  nat.  size. 


SCOTTISH    HIGHLAND    PLANTS    OBSEEVED    IN    1914. 
By  the  Eev.  E.  S.  Marshall,  M.A.,  F.L.S. 

During  last  July  my  wife  and  I  revisited  Crianlaricb,  v.c.  88 
Mid-Perth  (a  former  "  happy  hunting-ground  "),  after  along  interval, 
and  for  one  week  out  of  three  we  were  joined  by  our  old  friends 
Mr.  and  Mrs.  F.  J.  Hanbury.  Special  attention  was  paid  to  the 
critical  hawkweeds ;  these  were  in  many  cases  less  numerous 
than  usual,  and  slightly  abnormal,  owing  to  the  dry  season.  An 
excursion  to  Ben  Vorlich,  v.c.  99  Dumbarton — a  hill  which  would, 
I  believe,  repay  further  examination — yielded  a  few  novelties  for 
that  county.  A  special  expedition  was  made  to  Glen  Spean, 
v.c.  97  W.  Inverness,  in  order  to  procure  (for  figuring)  Saxifraga 
cespitosa  L.,  one  of  the  very  scarcest  British  species ;  only  two 
tufts  vv'ere  observed,  one  of  which  was  left  undisturbed.  It  should 
be  noted  that  Glen  Falloch,  in  which  some  fresh  ground  was 
worked,  drains  into  Loch  Lomond,  and  belongs,  geographically, 
either  to  v.c.  99  or  v.c.  87  W.  Perth  ;  but  I  have  followed  H.  C. 
Watson,  who  apparently  included  it  in  v.c.  88. 

Thanks  are  due  to  Mr.  Arthur  Bennett  for  general  help,  and 
to  the  Eev.  E.  E.  Linton  for  many  suggestions  or  corrections  on 
Hieracia.    Vicecomital  records  which  seem  to  be  new  are  starred. 

Nymijhcea  alba  L.  88.  The  variety  with  small  blossoms  and 
foliage  is  abundant  in  pools  and  lochans  near  the  railway  crossing 
Eannoch  Moor.  In  all  the  fiovk'ers  examined  the  stigmatic  rays 
were  twelve  (about  sixteen  in  the  type).  It  may  be  the  var.  minor 
Besl.  Hort.  Eystt.  Vern.  Ord.  vii.  1.  3.  f.  1.,  mentioned  in  DC. 
Prodrovms,  i.  115. 

'■'99.     Cochlearia  micacea  E.  S.  Marshall.    Stony  rill  on  the  east 
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side  of  Ben  Vorlich  ;  the  more  frequent  short-fruited  form.     Pods 
veinless  ;  leaves  thick,  shining,  dark  green. 

Silene  acaulis  L.  88.  A  pretty  form,  with  bibracteate  pedi- 
cels from  one  to  two  inches  long,  occurs  at  2500  ft.  on  Beinn  a 
Chroin,  Glen  Falloch.  It  may  be  the  var.  dianthifolia  Keichb., 
M.  Excurs.,  p.  817,  thus  described  in  Eouy  &  Foucaud,  Fl.  de 
France,  iii.  p.  129  : — "  Pedoncules  presqu'aussi  longs  que  dans  la 
var.  /5.  [elongata  DC] ,  et  pourvus  vers  le  milieu  de  deux  bractees 
opposees ;  plante  plus  lache ;  "  but  the  bracts  are  occasionally 
lower  down  or  higher  up.  The  lax  habit  was  very  marked.  I  had 
not  met  with  it  before. 

Cerastium  Edmonstonii  Ostenfeld  {arcticum  Lange,  j9ro  ;parte  ; 
latifolmm  Sm.,  non  L.).  97.  Sparingly,  on  granite,  at  3-400  ft., 
Stob  Coire  an  Easain ;  associated  with  C.  cerastoides  Britton 
{trigynum  Vill.). 

Saxifraga  hypnoides  L.  Large-flowered  alpine  states  were 
noted  as  follows  :  88.  Corrie  Ardran  ;  Beinn  a  Chroin.  99.  East 
side  of  Ben  Vorlich. 

Galium  saxatile  L.  var.  alpestre  Meyer.  A  narrow-leaved  plant, 
easily  mistaken  for  G.  asperuvi  Schreb.  when  fresh,  was  found  on 
Ben  Vorlich  at  2300  ft.  I  have  seen  this  on  other  Scottish  moun- 
tains ;  and  it  is  identical  with  specimens  gathered  by  Mr.  J.  E. 
Griffith  on  YstoHon  Duon,  v.c.  49  Carnarvon,  which  Mr.  Bennett 
(Bot.  Exch.  Club  Report  for  1893,  p.  416)  thought  to  be  rightly 
named. 

Hieracium  anglicum  Fr.,  var.  amplexicaule  Backh.  [H.  ccrin- 
thiforme  Backh.  in  litt.).  88.  A  very  handsome  form  of  this, 
with  almost  pure  yellow  styles  and  evenly  denticulate  foHage, 
grows  in  Coire  a'  Chuillin,  Glen  Falloch,  from  2000  ft.  to  2200  ft. 

H.  langwellcnse  F.  J.  Hanb.  97.  Granite  rocks  on  the  west 
side  of  Ben  an  Socaich  at  2500  ft. ;  with  narrower  leaves  than 
the  typical  lowland  plant,  and  yellow  styles. 

II.  holosericeum  Backh.  88.  Low  cliffs  at  the  north-east  base 
of  Ben  Chaluim ;  both  the  type  and  a  very  curious  form  (or 
state),  light  green,  with  very  long  petioles — up  to  five  inches. 
97.     Ben  an  Socaich.     99^'\     Scarce  on  Ben  Vorlich. 

II.  glohosum  Backh.  97.  A  few  specimens,  mixed  with  my 
gathering  of  H.  alpinum  L.,  were  collected  on  Ben  an  Socaich. 

H.  curvatum  Elfstrand.  97.  Frequent  on  the  west  side  of 
Ben  an  Socaich,  from  2200  ft.  to  2700  ft.,  or  even  higher.  One 
specimen  of  II.  senesccns  was  observed  here. 

H.  Marshallii  Linton.    88.  Extremely  rare  on  Beinn  a  Chroin 
between  2300  ft.  and  2500  ft. ;  a  good  match  with  my  original 
Forfarshire  gathering. 

H.  callistophyllum  F.  J.  Hanb.  97.  A  careful  study  of  the 
various  plants  collected  last  season  strengthens  my  opinion  that 
this  species  belongs  to  the  section  Alpina  Nigrescentia,  and  not  to 
Vulgata  Silvatica.  Eeduced  alpine  states,  rather  plentiful  at 
2300  ft.  to  2500  ft.  on  Ben  an  Socaich,  have  leaves  closely  re- 
sembling those  of  typical  //.  nigresceus  Willd,  but  approaching 
H.  Marshalii,  its  nearest  ally,  in  head-clothiug. 
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Var.  crevmantlies  F.  J.  Hanb.  97.  Ascends  to  2500  ft.  on 
Ben  an  Socaich ;  but  mucb  rarer  there  than  in  Coire  Coille,  lower 
down  the  same  valley. 

Var.  glandulosiim  F.  J.  Hanb.  88.  Beinn  a  Chroin,  at  2300  ft. 
to  2500  ft. ;  Ben  Chaluim,  at  2200  ft.  Always  (according  to  my 
experience)  a  scarce  plant ;  this  is  quite  as  near  to  H.  Marshalli, 
under  which  it  was  first  described,  as  to  H.  callistophylhnn. 

H.  siniians  F.  J.  Hanb.  88.  Locally  plentiful  on  one  of 
the  lower  cliffs  of  Ben  Chaluim  ;  growing  mostly  out  of  reach. 

H.  nigrescens  Willd.  var.  gracilifolium  F.  J.  Hanb.  97.  Very 
rare  on  Ben  an  Socaich,  at  2500  ft. 

H.  atratum  Fr.  88.  An  interesting  monocephalous  (probably 
seedling)  state  was  met  with  at  2200  ft.,  on  the  north  side  of  An 
Caisteal,  Glen  Falloch.  99*.  Ben  Vorlich,  at  2300  ft.,  sparingly. 
-H.  centripetale  F.  J.  Hanb.  99.  Ben  Vorlich,  at  2300  ft. ; 
practically  identical  with  the  Motfat  form  (No.  6  of  the  Lintons' 
Set),  which  has  fewer  glands  and  many  more  simple  hairs  on  the 
heads  than  the  original  one  of  the  Cairngorms. 

H.  Sommerfeltii  Lindeberg.  88.  Ben  Chaluim  ;  the  usual 
yellow-styled  plant  of  the  Breadalbanes. 

Var.  tactum  F.  J.  Hanb.  97.  Well  marked,  but  very  rare,  on 
Ben  an  Socaich  (2500  ft.). 

■■H.  silvaticum  Gouan  var.  asymmetricum  Ley.  88.  A  solitary 
specimen  from  the  Falloch  Eiver  (about  1300  ft.),  which  long 
puzzled  me,  agrees  very  well  with  the  Sutherland  form  placed 
here  by  the  Eev.  W.  E.  Linton,  excepting  that  it  has  ligules 
apparently  glabrous-tipped  ;  this  may  be  due  to  its  being  washed 
by  the  stream. 

H.  ciUatum  Almq.  88.  Plants  verj^  near  the  form  from  Ben 
Hope  occur  on  Beinn  a  Chroin ;  E.  F.  L.'s  suggestion  seems  to 
be  right. 

H.  inctorum  Linton.  88.  Cliffs  and  rock-ledges  (1700  ft.  to 
1800  ft.  I,  Coire  a'  Chuillin,  in  considerable  quantity. 

H.  rivale  F.  J.  Hanb.  var.  dasythrix  Linton.  88.  Quite  com- 
mon in  Glen  Falloch  (Beinn  a  Chroin,  Coire  a'  Chuillin,  &c.), 
ranging  from  1800  ft.  to  2500  ft.;  Ben  Chaluim.  99-.  Ben 
Vorlich. 

H.  rotundatum  Kit.  88.  Eiver  Falloch  and  Beinn  a  Chroin 
(1300  ft.  to  2500  ft.) ;  rocky  streamlet  (1800  ft.)  below  the  southern 
base  of  Ben  Chaluim.  This  species  varies  much  in  the  amount 
of  eglandular  hairs  on  the  heads,  which  is  sometimes  quite  small. 
Most  of  the  gatherings  made  in  the  Fortingal  district,  and  recorded 
in  Journ.  Bot.  1914,  p.  166,  are  (as  I  at  first  thought)  this,  rather 
than  H.  variicolor  Dahlst. ;  e.  g.  my  Nos.  384-4  and  3850. 

■•■H.  anfractiforme  E.  S.  Marshall.  99.  Streamlet  on  the  east 
side  of  Ben  Vorlich,  at  2300  ft. ;  leaves  abnormally  hairy,  owing 
to  drought  (I  noticed  the  same  thing  in  Corrie  Ardran,  one  of  its 
original  stations). 

BhinantMis  stenophyllus  Druce.  88.  Common  in  meadows 
by  the  Eiver  Dochart,  above  Crianlarich. 

B.  borealis  Druce.     88.     An  Caisteal.     97.     Ben  an  Socaich. 
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Here  also  occurred  specimens  with  the  broad,  blunt  foliage  of  this 
segregate,  but  producing  some  intercalary  leaves,  which  may  be 
a  hybrid  with  the  following.     99".     Ben  Vorlich. 

R.  Drummond-Hayi  Druce.  97.  Ben  an  Socaich.  99". 
Frequent  in  sedgy  subalpine  swamps  (1500  ft.  to  1800  ft.)  below 
Ben  Vorlich ;  as  usual,  the  flowers  (which  are  rather  light,  clear 
yellow  in  B.  horealis)  tended  to  orange. 

Alnus  gliUinosa  Gaertn.  var.  microcarpa  Rouy.  97.  About 
Spean  Bridge.  I  think  that  this  is  the  usual,  if  not  the  only  form 
of  the  Highlands. 

Juncus  tenuis  Willd.  88.  Common  by  the  high  road  from 
Crianlarich  to  Tyndrum  (scarce  on  the  Luib  side) ;  also  for  fully 
two  miles  alongside  the  Ardlui  road,  and  {Hanhury,  sp.)  by  a 
cart-track  in  Glen  Falloch.  Whether  it  was  there  some  twenty 
years  ago  I  cannot  say ;  it  is  inconspicuous,  and  may  have  been 
overlooked. 

/.  biglumis  L.     88.     East  side  of  Ben  Douran  ;  uncommon. 

Schciiclizeria  ijcdustris  1j.  88.  Knowing  that  this  rarity  had 
been  found  in  the  district,  Mr.  Hanbury  and  I  spent  an  afternoon 
in  search  of  it ;  he  soon  came  across  plenty,  within  a  very  short 
distance  from  Rannoch  Station,  in  fine  fruit.  Later  on,  I  found  it 
equally  abundant,  though  barren,  in  a  neighbouring  bog ;  so  it  is 
probably  well  distributed.  I  gather  from  Mr.  A.  H.  Evans  that 
the  older  localities  were  a  few  miles  away. 

Scirpus  cespitosus  L.  var.  ?  88.  Subalpine  bogs  near  the 
head  of  Glenmore  (west  of  Am  Binnein),  at  1700  ft. ;  locally 
plentiful.  A  slender  plant,  up  to  sixteen  inches  high,  by  no 
means  densely  tufted ;  stems  few ;  sheaths  grey,  not  shining ; 
fruit  mostly  fallen  by  July  29th  ;  white  bristles  long  and  con- 
spicuous. This  species  is  poorly  represented  in  my  herbarium, 
but  I  have  nothing  else  like  it. 

Eriophorum  angustifolium  Roth  var.  alpinuvi  Gaud,  {minus 
Koch;  A".  {/rac//e  Sm.,  non  Roth).  88.  In  profusion  at  2300  ft. 
to  2500  ft.  in  rills  and  swampy  ground,  north-east  corrie  of  Ben 
Chaluim. 

E.  latifolium  Hoppe.  97.  Lower  slopes  of  Ben  an  Socaich, 
from  1300  to  1500  ft. 

Carex  magellanica  Lam.  88.  In  one  very  restricted  area  on 
the  west  side  of  Glen  More,  at  1600  ft. ;  some  stems  were  two 
feet  high.  Surely  the  altitude  of  3000  ft.  given  for  this  in  the 
Flora  of  Perthshire  must  be  a  misprint?  It  is  only  subalpine,  I 
think. 

C.  limosa  L.  88.  Plentiful  and  often  luxuriant  in  bogs  near 
Rannoch  Station  ;  C.  panicca  L.  var.  tunniduhi  Laestad.  was 
much  less  common. 

C.  saxatilis  L.     97.     Ben  an  Socaich  ;  very  local.     The  form 
,(it  certainly  deserves  no  higher  rank)  dichroa,  with  green  utricles, 
but  drying  darker,  grows  mixed  with  the  type  on  Beinn  a  Chroin 
and  Ben  Chaluim,  88. 

Deschampsia  alpina  Roem.  I'v:  Schultes.  97.  Sparingly  on 
Stob  Coire  an  Easain,  at  3400  ft.  ;  viviparous,  as  usual. 
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Poa  glauca  Vahl.  88.  Mr.  Bennett  agrees  with  me  in  placing 
under  tliis  a  peculiar-looking  grass,  having  a  narrow  inflorescence, 
dark  purple  glumes,  and  involute  leaves,  which  was  found  on  the 
east  side  of  Ben  Douran,  from  2800  ft.  to  3000  ft.  Boots  were 
sent  home ;  so  I  hope  to  test  it  by  cultivation.  Intensely  glaucous. 

P.  nemoralis  L.  var.  ■■'•Parnelln  Hook.  &  Arn.  88.  Eocks  on 
the  north  side  of  An  Caisteal,  at  2300  ft. ;  the  name  was  suggested 
by  Mr.  S.  H.  Bickham,  and  Mr.  Bennett  concurs. 


BKITISH    FOEMS    OF 
HYPEEICUM   HUMIFUSUM    AND   H.   LINAEIIFOLIUM. 

By  H.  W.  Pugsley,  B.A. 

So  long  ago  as  1902  my  interest  in  Hypericum  humtfusum 
and  H.  linariifolium  was  aroused  through  collecting  near  Land's 
End  a  plant  curiously  intermediate  between  them,  which  for  a  long 
time  I  was  quite  unable  to  name.  Before  seeing  this  plant  I  had 
supposed  the  two  species  to  be  widely  different,  but  a  reference  to 
Eouy  &  Foucaud's  Flore  de  France  showed  that  they  were  not 
always  so  distinct  as  I  had  thought,  and  a  wider  experience  has 
since  convinced  me  that  in  Britain,  as  abroad,  both  plants  are  very 
variable.  I  will  now  attempt  to  define  the  different  forms  with 
which  our  islands  may  be  credited. 

Hypericum  Jiumifusum  was  described  by  Linnasus  (Sp.  Plant. 
p.  785  (1753) )  as  "  floribus  trigynis,  caulibus  ancipitibus  prostratis," 
with  citations  from  Haller  [H.  humifusiim foliis  perforatis  punctis 
in  margine  nigris),  Bauhin,  and  Clusius,  which  suffice  to  show  that 
the  name  has  been  correctly  interpreted  by  subsequent  authors. 

A  specimen  exists  in  the  Linnean  Herbarium,  moreover,  which 
confirms  this  view.  It  is  a  small,  prostrate  plant,  with  many 
slender  branches  springing  from  the  rootstock ;  and  though 
gathered  late  and  showing  more  fruits  than  flowers,  its  habit, 
small  oval  leaves  and  short  capsules  are  quite  characteristic,  as 
are  also  the  unequal,  oblong  sepals.  These  latter,  which  are  quite 
devoid  of  a  glandular  fringe,  are  mostly  rounded-obtuse,  and  are 
entire  except  in  one  or  two  of  the  latest  flowers,  where  they  show 
traces  of  serrulation. 

In  1789  a  closely  related  plant  was  described  as  H.  Liottarclii 
in  Villars's  Hist.  PI.  Dauphin6,  iii.  p.  504,  and  tab.  xliv.,  with  a 
diagnosis,  "  H.  minimum  erectum  bienne,  foliolis  calycinis  in- 
sequalibus  saepe  quaternis."  The  figure  shows  a  dwarf  erect 
plant,  branched  throughout,  closely  resembling  H.  Jiumifusum  in 
fohage  and  flowers. 

The  following  year  H.  linariifolium  was  published  in  Vahl's 
Symb.  Bot.  i.  p.  65.  This  was  described  "  //.  linarifolium  calyci- 
bus  serrato-glandulosis,  caule  tereti  erecto  foliis  linearibus  obtusis 
glabris.  H.  lusitanicum  linarice  folio  Tourn.  Inst.  E.  H.  p.  256. 
In  Bajona  et  Navarra  Hispanias.  Caulis  supra  radicera  lignosus, 
teres,  loevissimus,  tenuis,  simplicissimus,  interdum  basi  remotus ; 
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ramis  altitudine  fere  caulis,  pedalibus.  Folia  sessilia,  remota, 
linearia,  glaberrima,  obtusa,  revoluta,  unguicularia.  Pedunculi  in 
summitate,  filiformes,  pauci,  patentes,  oppositi,  plerumque  triflori. 
Calycis  foliola  lanceolata,  denticulis  nonnuUis  setaceis,  apice 
glandulosis,  dentata.  Corolla  parva,  calyce  parum  longior.  Fila- 
menta  petalis  breviora." 

The  first  variety  of  H.  hmnifuswn  to  be  distinguished  appears 
to  be  fS  magnum  of  Batard's  Flore  de  Maine  et  Loire,  Suppl.  p.  45 
(1812) — a  plant,  found  near  Cholet,  differentiated  solely  as  being 
four  times  as  large  in  all  its  parts  as  ordinary  H.  hiimifusuyn,  with 
nearly  cylindrical  stems. 

In  1824  Villars's  H.  Liottardii  was  reduced  to  a  variety  of 
H.  humifusum  in  De  Candolle's  Prodromus,  i.  p.  549,  where  it  is 
diagnosed,  "  Caule  magis  minuto  erectiore  bisannuo,  floribus 
aliquando  4-partitis,  calyce  longiore." 

A  fourth  plant  was  added  to  this  group  in  Peterman's  Flora 
Lipsia,  p.  565  (1838)  as  H.  decunibens,  which  is  described  thus: 
"Caulis  filiformis,  procumbens  ;  folia  ovali-oblonga  ;  phylla  lan- 
ceolata, acuta,  glanduloso-serrulata.  Habitus  exacte  H.  humifusi 
et  plerumque  major;  phylla  angustiora,  asuta,  manifesto  serrulata, 
serraturis  apice  glandulosis." 

H.  decumhens,  as  well  as  H.  Liottardii,  was  reduced  to  a 
variety  of  II.  humifusum  in  Reichenbach's  Icones,  vi.  p.  68  (1844), 
where  both  forms  are  figured  with  the  specific  type ;  and  a  further 
variety  of  this  species  was  published  in  Willkomm  &  Lange's 
Flora  Hispanica,  iii.  p.  595  (1880),  as  fSaustrale,  which  is  described 
as  "robustior,  |' vel  ultra  1.,  sepalis  dense  glanduloso-dentatis," 
and  seems  to  represent  a  relatively  large  plant  with  the  facies  of 
H.  australe  Tenore. 

In  Britain  II.  liumifusum  had  been  meanwhile  described  and 
figured  in  English  Botany,  1226  (1803),  where  the  plant  is  drawn 
with  the  glandular-serrate  sepals  of  H.  decumhens ;  and  H.  linarii- 
folium  was  added  to  the  British  Flora  by  Babington  in  Eng.  Bot. 
Suppl.  2851  (1840),  his  account  of  the  plant  being  taken  from 
specimens  collected  by  himself  in  Jersey,  and  by  Borrer  at  Cape 
Cornwall  during  the  previous  year.  The  figure  was  drawn  from 
a  Cornish  example. 

H.  humifusum  and  H.  linariifolium  have  been  retained  as 
distinct  species  in  subsequent  British  Floras,  and  while  Hooker 
{Students  Flora,  ed.  3,  p.  73  (1884))  places  them  in  separate 
generic  subsections  based  on  the  entire  or  dentate  margins  of  the 
sepals,  in  accordance  with  the  arrangement  of  De  CandoUe  (Prodr. 
i.  p.  548),  Syme  and  Babington  both  recognize  that  gland-tipped 
cilicB  may  occur  in  II.  humifusum  as  in  the  other. 

The  connection  of  H.  humifusum  with  II.  linariifolium  by  a 
series  of  intermediate  forms  was  suggested  in  1892  by  Dr.  Gillot 
in  Bevue  de  Botanique,  x.  p.  653,  where  he  writes  :  "  II  me  semblo 
rationnol  do  regarder  H.  liumifusum  et  //.  linariifolium  commo 
deux  formes  extremes  d'un  meme  typo  spt''cifique,  reliees  par  les 
intermediaires  pour  losquels  j'ai  adopte  ropithete  d'a7nbiguum." 
This  variety  ambiguum  is  placed  under  //.  humifusum,  and  Gillot 
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says  of  it :  "  Les  feuilles  deviennent  plus  etroites,  a  petiole  dilate  et 
legerement  embrassant,  a  bords  enroul6s,  a  glandes  pellucides 
rarefiees;  les  sepales  se  bordent  de  cils  glanduleux  allonges  .  .  . 
a  fa§on  de  se  rapprocher  beaucoup,  par  les  iudividus  robustes, 
d'  H.  linariifolium  de  I'ouest." 

In  1893  an  interesting  paper  was  published  by  M.  Brochon  in 
Bull.  Soc.  Linn.  Bordeaux,  p.  clxxiv.,  describing  a  variety  ?"ac/zca«s 
of  H.  linariifolium.  This  the  author  distinguishes  by  its  stems 
not  being  completely  cylindrical,  its  leaves  not  regularly  semi- 
amplexicaul,  its  capsule  but  little  longer  than  the  sepals,  and 
especially  by  the  presence  of  short,  leafy,  barren  shoots  from  the 
rootstock,  which  are  erect  at  the  time  of  flowering,  but  afterwards 
become  prostrate  and  rooting.  Although  Brochon  points  out  that 
this  variety  in  some  respects  approaches  H.  huviifusuin,  he  con- 
siders the  two  species  humifusum  and  linariifolium  distinguishable 
in  all  their  forms. 

A  variety  of  H.  hiwiifusum,  similarly  characterized  by  rooting 
stolons,  was  estabhshed  in  Bull.  Soc.  Bot.  France,  43,  p.  65  (1896), 
by  M.  Neyraut,  under  the  same  varietal  name  of  radicans. 

These  forms  are  comprehensively  dealt  with  in  Eouy  & 
Foucaud's  Flore  de  France,  iii.  p.  344  (1896),  where  they  are 
arranged  thus  : — 

H.  HUMIFUSUM  L. 

a.  genuinum  nob.  .  .  .  sepales  entiers,  munis  de  quelques 
points  noirs.  s.  var.  adscendens  Neyr.  in  Bull.  Soc.  Bot.  Fr.  43, 
p.  65. — Tiges  ascendantes,  peu  diffuses. 

fS.  decumhens  Peterman  (pro  specie).  H.  humifusimiv.  radicans 
Neyraut,  I.  c.  Plante  plus  robuste,  a  tiges  de  15-35  cm.,  diffuses, 
.  .  .  longuement  couchees-radicantes  .  .  .  sepales  entiers  ou  un 
peu  dentes-glanduleux,  les  3  plus  grands  acutiuscules. 

y.  majus  Eouy  ap.  Magn.  Scrinia,  p.  245  (1892) ;  H.  humifusum 
(i.  australe  Willk.  &  Lange  non  H.  aiistrale  Ten.  Plante  a  tiges 
ascendantes  ou  dressees,  de  25-30  cm. ;  feuilles  largement  sessiles; 
sepales  densement  dent6s-glanduleux,  plus  aigus  que  dans  les 
variet^s  precedantes. 

8.  amhiguum  Gillot,  I.  c.  Tiges  de  10-20  cm.,  ascendantes  ou 
dressees  .  .  .  sepales  acutiuscules,  plus  ou  moins  abondamment 
dentes-glanduleux.     (Otherwise  as  diagnosed  by  Gillot.) 

Une  forme  : — H.  Liottardi  Villars,  I.  c.  (pro  specie). 

Subspecies  1  : — H.  linariifolium  Vahl,  I.  c.  (pro  specie). 

a.  gemiinum  nob.  Plante  de  30-40  cm.,  a  tiges  presque 
compl6tement  dressees,  feuilles  largement  lineaires,  allongees 
(20-22  mm.  de  long  sur  3-5  mm.  de  large),  .  .  .  fieurs  en 
corymbe  compos6,  lache,  .  .  .  capsules  li-2  fois  plus  longues 
que  le  calice. 

fi.  approximatujn  Eouy  ap.  Magn.  Scrinia,  I.  c.  Plante  de 
10-20  cm.,  a  tiges  ascendantes,  puis  dress6es ;  feuilles  lineaires- 
oblongues,  souvent  tres  roulees  en  dessous  .  .  .  courtes  (10-15  mm. 
de  long  sur  1-3  mm.  de  large) ;  .  .  .  fleurs  en  corymbe  court, 
presque  simple,  paucitlore ;  .  .  .  capsule  environ  1  fois  plus  longue 
que  le  calice. 
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y.  ohtusisepalum  Coutinho  in  Bol.  Soc.  Brot.  12,  p.  22 ;  H. 
linariifolium  Lam.  Encycl.  4,  p.  180.  Port  de  la  var.  ft.  mais 
sepales  elliptiques,  obtus  ou  obtusiuscules,  courts ;  capsule  2  fois 
plus  longue  que  le  calice. 

3.  radicans  Brochon,  /.  c.     (Similarly  described.) 

E.  viontanum  Benth.  Cat.  PL  Pyr.  p.  921.  Port  et  caracteres 
de  la  var.  ft.  mais  feuilles  plus  ou  moins  ponctuees-pellucides. 

Subspecies  2  : — H.  australe  Ten.  (pro  specie)  Syiloge,  p.  385  ; 
Fl.  Nap.  t.  179. 

ft.  angustifolium  Eouy  ap.  Magn.  Scrinia,  /.  c. 

y.  mimis  nob. 

It  will  be  seen  that  under  this  classification  all  of  these  plants 
form  but  a  single  species,  presumably  on  the  ground  that  all  of 
them  are  connected  by  intermediate  forms.  Of  these  intermediates 
Gillot's  var.  amhiguum  is  clearly  a  link  between  H.  humifusum 
and  II.  linariifolium,  while  var.  majus  seems  more  akin  to 
H.  australe.  Gillot's  type  (Magnier,  No.  2685),  which  is  repre- 
sented in  Mr.  C.  Bailey's  herbarium,  is  a  slender,  suberect  and 
rather  dwarf  plant,  with  leaves  as  narrow  as  in  some  forms  of 
H.  linariifolium,  but  scarcely  revolute,  and,  on  an  average,  less 
amplexicaul,  while  its  flowers  and  fruits  are  almost  those  of 
ordinary  II.  humifusum,  except  that  the  sepals  are  less  unequal 
and  varyingly  glandular-ciliate  throughout.  The  intermediate 
foliage  described  both  by  Gillot  and  by  Eouy  &  Foucaud  is  not 
well  shown  in  this  plant,  and  is  better  seen  in  my  Land's  End 
specimen  of  1902,  and  in  a  Herts  example  in  Herb.  Mus.  Brit., 
both  of  which  possess  a  similar  calyx  but  even  more  strongly 
glandular,  and  I  think  must  be  placed  under  this  variety.  Other 
dwarfer  examples  in  Herb.  Mus.  Brit.,  collected  by  C.  A.  Johns  at 
the  Lizard  as  II.  linariifolium,  seem  likewise  referable  here,  albeit 
their  broader  foliage  indicates  a  passage  to  var.  majus.  All  of 
these  plants  differ  essentially  from  H.  linariifolium  in  their  smaller 
flowers  and  shorter  styles  and  capsules.  The  var.  majus,  of  which 
I  have  not  seen  authentic  material,  is  described  both  by  Eouy  and 
in  the  Flora  Hispanica  as  differing  from  common  H.  humifusum 
by  its  robuster  and  more  erect  habit,  broadly  sessile  leaves,  and 
acuter,  densely  fringed  sepals.  It  seems  to  lack  entirely  the 
narrow  leaves  and  large  flowers,  with  long  styles  and  capsules, 
usually  seen  in  H.  linariifolium,  and  appears  rather  to  simulate 
II.  australe  Ten.  and  not  to  belong  to  the  British  Flora.  _  As  the 
districts  of  France  and  Cornwall  where  these  two  varieties  of 
H.  humifusum  are  known  to  occur  produce  also,  or  have  produced, 
the  other  species  which  they  respectively  approach,  it  is  possible 
that  they  are  really  of  hybrid  origin. 

In  contrast  to  these  plants,  the  suberect  variety  approximatum 
of  II.  linariifolium,  as  shown  in  authentic  specimens  from  Madeira 
and  North-western  Franco,  seems  to  possess  little  of  the  features 
of  II.  humifusum.  Though  its  leaves  are  shorter  than  in  Valil's 
type,  they  are  equally  amplexicaul  and  perhaps  still  more  strongly 
revolute.  Its  flowers,  too,  are  as  large  as  in  any  other  form  of 
II.  linariifolium,  and  though  the  capsule  is  said  to  be  shorter 
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than  in  a.  genuinum,  it  is  yet  very  much  longer  than  the  calyx, 
and  the  long  styles  of  H.  lijiariifolium  are  equally  evident.  The 
Jersey  plant  commonly  referred  to  H.  Unariifolium  exhibits  all  of 
these  characters,  which  appear  to  be  quite  constant,  and  Borrer's 
Cape  Cornwall  specimen  differs  only  in  its  less  revolute  leaves — a 
difference  very  apparent  in  the  Eng.  Bot.  Suppl.  figure.  Mr. 
Bailey  possesses  a  French  form  with  identical  foliage  collected  at 
Le  Mans.  The  intermediate  individuals  mentioned  by  Syme  in 
Eng.  Bot.  ed.  3,  ii.  p.  156  (1864),  as  occurring  in  Jersey,  were 
perhaps  hybrids  with  H.  humifusum,  and  a  plant  from  St.  Aubyn's 
Bay,  with  barren  capsules  and  probably  of  this  origin,  may  be  seen 
in  Herb.  C.  Bailey. 

From  these  considerations,  and  as  the  varieties  obtusisejjalum 
and  montanum  (represented  in  Herb.  Kew)  show  no  greater  affinity 
with  H.  humifusum,  it  may  be  doubted  whether  a  series  of  forms 
can  be  found  by  which  this  species  and  H.  linariifolmm  are  really 
connected,  and  hence  there  seems  insufficient  ground  for  the 
reduction  of  the  latter  plant  to  a  subspecies.  Judging  from  dried 
material,  H.  Unariifolium  seems  more  closely  connected  with 
H.  australe  Ten.,  which  is  similar  in  habit,  usual  size  of  flower 
and  length  of  styles  and  capsules,  and  differs  only  in  its  generally 
broader  foliage,  glabrous  or  more  shortly  fringed  calyx  and  red- 
veined  petals.  The  exsiccata,  Bourgeau,  PI.  d'Espagne,  1863, 
No.  237,  and  Bornmiiller,  PI.  Exs.  Mader.,  1900,  No.  362,  sent 
out  as  H.  Unariifolium,  bear  a  strong  resemblance  to  H.  australe. 

It  should  be  observed  that  H.  Unariifolium  a.  genuinum  E.  &  F., 
the  form  growing  with  us  in  South  Devon,  appears  to  differ  from 
Vahl's  type  by  its  much  larger  flowers,  for  Vahl  writes  in  his 
diagnosis,  "  Corolla  parva,  calyce  parum  longior."  I  have  seen  no 
specimen  of  H.  Unariifolium  with  so  small  a  corolla  as  this,  but 
Vahl's  plant  may  be  identical  with  II.  Unariifolium  fS.  parvifiorum 
Willk.  &  Lange,  Fl.  Hisp.  iii.  p.  591,  which  is  likewise  recorded 
from  a  locality  in  the  North  of  Spain. 

Reverting  to  H.  humifusum,  Rouy  &  Foucaud's  a.  gemdmim,  as 
described  and  as  illustrated  by  Magnier,  Fl.  Sel.  2681,  seems 
essentially  identical  wuth  the  plant  of  the  Linnean  Herbarium, 
although  Linnseus's  specimen,  being  gathered  late,  does  not  show 
well  the  characteristic  entire  and  very  unequal  sepals,  which  are 
always  most  marked  in  the  earlier  flowers.  In  the  case  of  the 
variety  decumhens,  the  collaborators  have  extended  Peterman's 
definition  to  include  Neyraut's  variety  radicans,  and  to  cover 
plants  of  similar  habit  with  less  glandular- serrate  or  even  entire 
sepals,  provided  the  three  larger  ones  are  subacute.  I  believe 
this  to  be  in  accord  with  the  natural  affinities  of  these  plants,  for 
the  presence  of  stalked  glands  on  the  sepal  margins  is  often 
inconstant  and  irregular,  and  entirely  glandless  specimens  may  be 
met  with  that  clearly  differ  from  the  small,  typical  a.  genuinum, 
and  match  exactly  in  every  other  respect  the  larger  plant  with 
regularly  gland-fringed  sepals.  Such  eglandular  plants  may  be 
conveniently  distinguished  as  forma  eglandulosum.  Mr.  Bailey's 
collection  also  contains  another  striking  form  of  this  variety,  in 


HYPKHICU;\I    HUMIPUSUM    AND    H.    LINARIIFOLIUM  167 

which  the  stalked  glands  of  the  calyx  are  more  or  less  wanting, 
while  the  habit  is  remarkably  robust,  with  relatively  stout  and 
rigid  stems,  and  broad,  subamplexicaul,  upper  leaves.  This  will  be 
separated  as  forma  crassum. 

It  will  have  been  noticed  that  Eouy  &  Foucaud  do  not  allude 
to  Batard's  var.  magnum,  which  has  found  its  way  into  recent 
British  lists,  and  has  been  adopted  in  Dr.  Williams's  Prodromus, 
X.  p.  561  (1912),  in  preference  to  Peterman's  decumhens.  The 
herbarium  at  Kew  possesses  an  immature  example  under  this 
name,  received  by  Gay  from  Batard,  that  seems  varietally  identical 
with  var.  decumbcns,  and  accounts  perhaps  for  the  revival  of 
Batard's  name  ;  but  seeing  that  his  description  does  not  allude  to 
its  chief  peculiarity — its  subacute  or  gland-fringed  sepals— and 
distinguishes  it  by  features  that  may  be  purely  vegetative  and 
may  equally  characterize  the  specific  type  of  H.  humifusum,  the 
identity  of  the  Kew  specimen  can  well  be  held  a  coincidence  and 
no  good  ground  for  the  adoption  of  Batard's  name,  which  it  may 
be  urged  was  simply  intended  to  apply  to  any  very  large  state  of 
H.  himiifusum.  A  very  luxuriant  form  of  a.  genumum  that  fits 
Batard's  description  occurs  in  Britain,  especially  in  Wales,  and 
may  be  worth  distinguishing  as  forma  laxum. 

The  remaining  plant  of  this  group,  H.  Liottardii  Villars,  is 
somewhat  anomalous  from  its  biennial  or  possibly  annual  duration. 
Except  for  this  and  its  erect  habit,  it  might  be  regarded  as  an 
extreme  form  of  H.  humifusum  a.  genuinum,  of  which  it  possesses 
the  characteristic  sepals,  and  it  is  perhaps  best  placed  as  a  further 
variety  of  this  species.  The  inclusion  of  this  plant  in  the  British 
Flora  is  apparently  based  on  a  short  note  by  Dr.  Drabble  in  Journ. 
Bot.  xlv.  p.  212  (1907),  respecting  two  specimens  collected  in 
Kent  and  Cheshire,  for  which  Villars's  name  was  suggested.  It 
may  be  doubted,  however,  whether  these  plants  were  not  stunted 
examples  of  common  II.  humifuswn,  for  it  seems  likely  tliat  where 
the  true  biennial  var.  Liottardii  grows,  it  would  be  found  in  more 
or  less  abundance  and  be  easily  recognized  on  the  spot. 

It  is  possible  that  all  of  these  variations  of  H.  humifusum  pass 
into  each  other,  but  I  have  seen  no  material  that  can  be  con- 
sidered a  passage  from  the  varieties  amhiguum  and  viajus  to 
H.  linarii folium. 

The  two  species  under  discussion,  with  their  British  varieties, 
may  be  described  as  follows.  The  sign  !  under  the  distribution 
indicates  that  I  have  seen  the  plant  in  situ. 

IIypeuicum  humifusum  L.  Sp.  PI.  p.  785  (1753) ;  Eouy  it 
Foucaud,  Fl.  Fr.  iii.  p.  US  (1896). 

Usually  perennial,  glabrous,  with  numerous  prostrate  or  de- 
cumbent (rarely  subercct),  slender,  often  filiform  stems,  which  are 
sometimes  elongate  and  rooting  at  the  nodes.  Stems  with  two 
more  or  less  distinct  raised  lines.  Leaves  oval  or  oblong,  ol)tuse, 
usually  subsossile  but  the  lower  ones  less  distinctly  so,  uppermost 
sometimes  broader  and  semi-aniploxicaul,  all  fiat  or  nearly  so, 
with  distant  marginal  black  dots  and  usually  some  small  and 
scattered  pellucid  glands.     Cymes  variable,  contracted  and  few- 
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flowered  or  with  elongate  branches  ;  bracts  usually  glandless. 
Flowers  about  10  mm.  in  diameter.  Sepals  unequal,  the  three 
larger  generally  elliptical  or  oblong,  rounded-obtuse  or  acute,  the 
two  smaller  lanceolate,  more  or  less  acute ;  all  entire  or  sparingly 
serrulate,  or  occasionally  mucronate  with  a  solitary  stalked  gland, 
with  black  dots  at  least  along  the  margins  and  less  often  also 
stalked,  black  glands  at  the  serrulations  ;  accrescent  in  fruit  and 
the  larger  ones,  especially  in  the  lower  flowers,  frequently  becoming 
foliaceous.  Petals  generally  exceeding  but  rarely  much  longer 
than  the  larger  sepals,  yellow  with  black  marginal  dots.  Stamens 
normally  15-20,  occasionally  as  many  as  30.  Styles  2-3  mm. 
long.  Capsule  ovoid-conic,  generally  but  little  exceeding  the 
larger  sepals. 

a.  genuinum  Eouy  &  Foucaud,  I.  c,  p.  344. 
Icon.     Eeichb.  Icon.  5176. 

Exsicc.  H.  hurnifusiwi  Herb.  Linn. !  Magnier,  Fl.  Sel.  2684 ! 
Kerner,  Fl.  Austro-Hungarica,  47  ! 

Generally  prostrate,  with  numerous  stems  5-15  cm.  long 
springing  from  the  rootstock.  Leaves  6-12  mm.  long  and  2-5  mm. 
broad.  Sepals  very  unequal,  entire  (rarely  glandular-mucronate 
or  with  a  few  serrulations  in  the  latest  flowers),  the  larger  ellip- 
tical or  ovate,  rounded-obtuse  and  generally  becoming  foliaceous 
in  the  earliest  flowers.  Petals  scarcely  exceeding  the  larger 
sepals. 

b.  laxum,  nov.  form.  Eobustior  et  omnino  major,  caulibus 
20-35  cm.  longis,  foliis  10-20  mm.  longis  4-6  mm.  latisque,  cymis 
nonnunquam  ramosissimis  multifloris. 

More  robust  and  larger  in  all  its  parts,  with  stems  20-35  cm, 
long,  and  leaves  10-20  mm.  long  and  4-6  mm.  broad.  Cymes 
sometimes  much-branched  and  many-flowered. 

(B.  Liottardii  DC.  Prodr.  i.  p.  549  (1824) ;  H.  Liottardii  Villars, 
Hist.  PI.  Dauph.  p.  504  (1789) ;  H.  humifusum  forme  H.  Liottardii 
Eouy  &  Foucaud,  /.  c.  p.  345. 

Icones.     Villars,  Z.  c,  tab.  xliv. ;  Eeichb.  Icon.  5176. 

Exsicc.     Magnier,  Fl.  Sel.  3952  ! 

Biennial  or  perhaps  sometimes  annual.  Stem  suberect  or 
erect,  4-6  cm.  high,  filiform,  generally  branched  from  the  base 
upwards.  Leaves  6-13  mm.  long  and  2-4  mm.  broad,  mostly  rather 
narrow,  oblong.  Sepals  and  petals  4-merous  or  5-merous,  the 
sepals  generally  very  unequal,  entire  and  obtuse,  but  less  so  and 
fairly  serrulate  in  some  5-merous  forms  ;  petals  sometimes  shorter 
than  the  larger  sepals. 

y.  decwnbens  Eeichb.  Icon.  vi.  p.  68  (1844)  ;  Eouy  &  Foucaud, 
I.  c,  p.  344 ;  H.  decwnbens  Peterman,  Fl.  Lips.  p.  565  (1838). 

Icones.  Eeichb.  Icon.  5176;  Curtis,  Fl.  Lend.  ii.  50  (as 
H.  humifusum)  ;  Eng.  Bot.  1226  (as  H.  humifusum). 

Exsicc.  Eeverchon,  PI.  d'Andalousie,  1887  (as  H.  humi- 
fiisum) ! 

Generally  decumbent,  with  irregularly  branched  rootstock,  and 
more  or  less  numerous  stems,  10- -35  cm.  long,  some  of  which  often 
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root  at  the  nodes.  Leaves  6-20  mm.  long  and  4-6  mm.  broad. 
Sepals  less  unequal  than  in  a.  genuinum,  usually  more  dotted  with 
black,  the  larger  ones  oblong  or  lanceolate,  subacute  or  acute,  and 
more  or  less  serrulate-fimbriate  with  stalked  black  glands  towards 
the  apex.     Petals  exceeding  the  larger  sepals. 

h.  eglandulosum,  nov.  form.  Sepalis  plus  minusve  serrulatis 
sine  glandulis  nigris  petiolatis. 

Sepals  more  or  less  serrulate,  but  without  stalked  black 
glands. 

c.  crassum,  nov.  form.  Caules  stricti  quam  in  formis  prae- 
cedentibus  crassiores  ;  folia  marginibus  paulo  revolutis  crassa, 
superiora  latiora  semi-amplexicaulia  ;  sepala  raro  glandulis  nigris 
petiolatis  vix  serrulata. 

Stems  strict,  less  slender  than  in  the  preceding  forms  ;  leaves 
thicker,  with  somewhat  revolute  margins,  the  uppermost  broader 
and  semi-amplexicaul.  Sepals  almost  entire,  but  sometimes  with 
a  few  stalked  glands. 

J.  ambiguum  Gillot  in  Eev.  Bot.  x.  p.  653  (1892);  Eouy  & 
Foucaud,  I.  c.  p.  344. 

Exsicc.     Magnier,  Fl.  Sel.  2685  ! 

Stems  suberect  or  ascending  from  a  decumbent  base,  more  or 
less  slender,  10-25  cm.  long,  from  an  irregularly  branched  root- 
stock.  Leaves  6-15  mm.  long  and  2-4  mm.  broad,  sometimes 
narrower  than  in  the  preceding  varieties  and  often  with  revolute 
margins,  shortly  narrowed  below  or  semi-amplexicaul,  almost 
without  pellucid  glands.  Uppermost  bracts  sometimes  sparingly 
glandular-ciliate.  Sepals  not  very  unequal,  all  lanceolate,  acute, 
with  few  or  many  black  dots  and  streaks,  and  more  or  less 
serrulate-fimbriate  throughout  with  stalked  black  glands,  scarcely 
accrescent  in  fruit.     Petals  distinctly  longer  than  the  sepals. 

Hypericum  humifusum,  which  is  a  plant  affecting  light  soils 
and  one  rarely  seen  in  any  abundance,  is  generally  distributed 
throughout  the  British  Isles  and  has  been  recorded  for  nearly 
every  vice-county  in  Great  Britain.  The  commonest  form  is  the 
Linnean  type  (a.  genuinum),  and  of  this  the  form  laxum  is  repre- 
sented in  Herb.  C.  Bailey  from  East  Sussex,  Monmouth,  Merioneth, 
Carnarvon,  Lancashire,  and  Yorkshire.  The  variety  Liottardii, 
reported  from  Kent  and  Cheshire,  needs  confirmation  as  a  British 
plant,  but  var.  decumbens  is  widely  spread  (frequently  as  f.  eglan- 
dulosiwi),  occurring,  generally  in  moist  spots,  in  the  Channel 
Islands  !,  West  Cornwall !,  along  the  south  coast  to  Kent,  in 
Surrey  !,  Bucks,  Hunts,  Gloucester,  Mid  and  North  Wales,  Derby, 
Yorkshire  and  the  Lake  District  to  Kirkcudbright  and  Bute,  in 
Scotland.  Of  the  peculiar  form  crassum,  Mr.  Bailey  possesses 
specimens  from  Cape  Cornwall,  Borstal  in  Kent,  Fakenham  in 
Norfolk,  and  Bute. 

The  variety  ambiguum  grows  near  Land's  End !,  and  there 
is  an  apparently  identical  specimen  in  Herb.  Mus.  Brit,  from 
Hadley  Wood,  Herts  (F.  D.  Parker,  1882),  and  another  in  Herb. 
C.  Bailey  from  Blackheath  Common,  Chilworth,  Surrey.      The 
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plant  collected  by  C.  A.  Johns  at  the  Lizard  is  essentially  similar, 
but  approaches  var.  majus  Eouy  by  its  broader  foliage. 

Hypericum  linariipolium  Vahl,  Symb.  Bot.  i.  p.  65  (1790) ; 
H.  humifusnm  subsp.  linariifolium  Eouy  ap.  Magn.  Scrinia,  p.  245 
(1892) ;  Eouy  &  Foucaud,  I.  c,  p.  345. 

Perennial,  glabrous,  with  more  or  less  numerous  erect  or  sub- 
erect,  rather  slender  and  normally  unbranched  flowering-stems 
springing  from  the  rootstock,  and  frequently  also  prostrate  filiform 
barren  stems,  with  rudimentary  leaves,  which  may  root  at  the 
nodes  and  form  new  tufts.  Stems  terete  or  with  two  generally 
obscure  raised  lines.  Leaves  linear  to  oblong,  rounded-obtuse, 
sessile  and  semi-amplexicaul,  but  the  lower  ones  less  so  ;  often 
revolute ;  with  black  marginal  dots ;  pellucid  glands  wanting. 
Cymes  subcorymbose,  often  many-flowered  ;  bracts  glandular- 
ciliate.  Flowers  larger  than  in  H.  humifusuvi,  generally  about 
15  mm.  in  diameter.  Sepals  subequal,  usually  lanceolate  and 
acute,  with  many  black  dots  and  streaks,  and  margins  serrulate- 
fimbriate  with  stalked  black  glands ;  scarcely  accrescent  in  fruit. 
Petals  bright  yellow  with  black  marginal  dots,  2-3  times  as  long 
as  the  sepals,  sometimes  flushed  with  red  on  the  back.  Stamens 
about  30.  Styles  about  4  mm.  long.  Capsules  ovoid-elongate, 
twice  as  long  as  the  sepals  or  even  longer. 

a.  genuinum.  H.  humifusimi  subsp.  linariifolmm  a.  genuinum 
Eouy  &  Foucaud,  I.  c,  p.  345. 

Ico7i.     Eeichb.  Icon.  5190  i. 

Exsicc.     Magnier,  Fl.  Sel.  2686  ! 

Erect  or  nearly  so,  with  terete  stems  20-40  cm.  long  or  rarely 
still  longer.  Leaves  linear  or  linear-oblong,  20-30  mm.  long  and 
2-5  mm.  broad,  normally  rather  distant.  Cymes  many-flowered, 
sometimes  rather  lax. 

(S.  approximatum.  H.  humifusnm  subsp.  linariifolium  /3.  ap- 
proximatum  Eouy  ap.  Magn.  Serin,  p.  245 ;  Eouy  &  Foucaud, 
I.  c,  p.  346. 

Icon.     Eng.  Bot.  Suppl.  2851  (as  H.  linariifolium). 

Exsicc.  Mandon,  PI.  Mader.  1865-66,  39  (as  H.  linariifolium) ! 

Suberect  from  a  decumbent  base,  with  slenderer  stems 
10-25  cm.  long,  generally  showing  2  obscure  raised  lines.  Leaves 
linear-oblong  or  oblong,  10-15  mm.  long  and  2-3  mm.  broad,  often 
strongly  revolute,  rather  crowded.  Cymes  usually  more  contracted 
and  with  fewer  flowers  than  in  var.  a. 

H.  linariifolium  is  a  rare  plant  in  Britain  as  on  the  Continent. 
The  var.  genuinum  is  found  in  the  Dartmoor  district  of  South 
Devon,  and  there  is  also  a  Carnarvonshire  specimen  in  Herb.  Mus. 
Brit.  A  dwarf  maritime  state  of  it  has  been  collected  by  Mr. 
Hanbury  on  the  cliffs  near  Dartmouth.  The  var.  approximatum 
formerly  grew  on  Cape  Cornwall,  and  seems  to  have  also  inhabited 
one  or  two  other  Cornish  localities,  but  has  now  almost  certainly 
become  extinct  in  the  county.  It  still  occurs  sparingly  in  several 
places  on  the  cliffs  of  the  Channel  Islands  ! 
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PTILOTA    PLUMOSA    Ag.    IN    BRITAIN. 
By  a.  D.  Cotton,  F.L.S. 

A  SHORT  paper  entitled  "  The  Distribution  of  Certain  British 
Algae,"  published  in  this  Journal  for  1914  (pp.  35-40),  has  been 
productive  of  several  comments  with  regard  to  Ptilota  plumosa, 
and  these  appear  to  merit  a  brief  reply  and  summary  of  results. 

Though,  as  will  be  seen,  I  cannot  regard  Ptilota  as  forming 
part  of  the  flora  in  some  of  tlie  localities  given  by  correspondents, 
my  best  thanks  are  due  to  all  those  who,  whether  by  letter  or 
printed  note,  have  contributed  data  with  regard  to  the  distribution 
of  this  alga.  Friendly  co-operation  is  of  special  assistance  when 
dealing  with  problems  such  as  distribution. 

In  the  paper  referred  to  it  was  stated  that  Ptilota  plumosa  did 
not  occur  in  the  Irish  Sea  south  of  Anglesea,  nor  on  the  oast 
coast  of  England  below  Yorkshire,  and  yet  in  the  warmer  waters 
of  the  west  of  Ireland  it  is  abundant,  and  had  been  reported, 
though  no  specimen  appeared  to  be  available,  from  the  southern 
coast. 

The  first  communication  which  need  be  referred  to  was  from 
Miss  B.  E.  Duke,  of  University  College,  Cork,  who  informed  me 
that  she  had  found  in  the  College  herbarium  an  alga  from  Water- 
ford  labelled  Ptilota  plumosa,  collected  by  Miss  Ball  about  1835. 
On  careful  examination  she  was  able,  however,  to  report  that,  as 
had  been  the  case  in  previous  instances,  the  plant  was  in  reality 
Plumaria  elegans.  In  a  fairly  representative  collection  of  algae 
made  by  Mr.  R.  Lloyd  Praeger  on  the  Saltees  (Co.  Wexford) 
in  1913,  Ptilota  was  not  found  (see  Irish  Naturalist,  1913,  p.  195). 
This  fact,  together  with  the  repeated  cases  of  Plumaria  being 
mistaken  for  Ptilota,  tended  to  increase  the  doubt  with  regard  to 
the  presence  of  the  plant  in  the  south  of  Ireland. 

The  next  three  notes  deal  with  Devon  and  Cornwall.  In  this 
Journal  for  1914  (p.  77)  Miss  C.  E.  Larter  recorded  a  specimen 
found  about  four  miles  east  of  Ilfracombe  in  1907.  In  response  to 
an  enquiry  Miss  Larter  wrote  that  she  has  no  recollection  as  to 
whether  it  was  found  in  a  growing  state  or  amongst  rejectamenta. 
The  specimen,  which  she  kindly  forwarded,  is,  however,  old  and 
worn,  and  might  well  have  been  conveyed  from  a  distance.  In 
the  same  Journal  for  the  following  month  (p.  107)  Mr.  J.  Cosmo 
Mevill  wrote  that  he  was  the  possessor  of  a  tine  and  unmistakable 
specimen  of  Ptilota  collected  near  Falmouth  by  the  late  Henry 
Goode,  and  adds  that  with  respect  to  Wales  he  had  only  found 
the  plant  himself  at  Path-y-Pistill,  Holyhead.  Mr.  Cosmo  Mevill's 
note  elicited  a  reply  from  Mr.  E.  M.  Holmes  {op.  cit.  p.  250),  who 
points  out  that  Goode  corresponded  with,  and  acquired  specimens 
from,  algologists  in  other  parts,  and  that  the  names  of  localities 
wei-e  often  added  from  memory.  Ho  doubted  if  any  reliance  could 
be  placed  on  Goode's  specimen.  Falmouth  is  a  favourite  spot  for 
algologists,  and  its  flora  is  well  known. 

Returning  now  to  the  south  of  Ireland,  Miss  Duke  made  a 
special  search  for  Ptilota  on  the  shores  of  Co.  Cork  during  August, 

0  2 
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1914,  and  was  rewarded  by  being  able  to  certify  its  presence  in 
Courtmacsherry  Bay.  It  occurred  on  its  usual  host  Laminaria 
Cloustoni,  stems  of  which  bearing  the  epiphyte  were  washed 
ashore  at  several  places  in  the  bay  after  a  gale.  Miss  Duke  also 
discovered  another  northern  alga,  Callithamnion  arhuscula,  which 
was  fairly  abundant  on  perpendicular  rocks  near  the  Old  Head  of 
Kinsale.  Both  of  these  she  has  dealt  with  in  a  paper  in  the  Irish 
Naturalist  for  March,  1915  (xxiv.  p.  55),  entitled  "  Some  Marine 
Algae  of  County  Cork."  With  regard,  therefore,  to  the  boreal 
element,  as  seen  in  the  algae  of  the  west  of  Ireland,  we  may 
reasonably  conclude  that  it  extends  not  only  to  the  counties 
of  Clare  and  Kerry,  but  also  to  Cork. 

To  sum  up,  the  distribution  of  Ptilota  pkimosa  still  possesses  the 
same  interest.  It  is  a  markedly  northern  alga,  but  is  found  along 
the  west  of  Ireland  and  round  the  south-west  corner  to  near  Cork 
Harbour.  On  the  west  coast  of  Great  Britain  there  is  no  record 
of  its  presence  as  an  attached  plant  south  of  Anglesea,  though  two 
odd  fronds  collected  near  Ilfracombe  merit  notice  (see  Journ.  Bot. 
1914,  p.  39,  footnote,  and  Miss  Larter's  plant,  noted  above). 
"Where  Ptilota  occurs  at  all  it  is  usually  plentiful,  and,  as  explained 
by  Mr.  Holmes  {op.  cit.  p.  206),  the  presence  in  a  well-known  and 
well-worked  locality  of  a  single  odd  specimen  washed  ashore  is 
always  to  be  viewed  with  suspicion.  The  boreal  element  in  the 
algae  which  is  present  in  the  flora  of  the  warm  west  and  south- 
west of  Ireland,  and  yet  absent  in  other  counties  apparently 
suitable  both  in  Ireland,  Wales  and  England,  is  still  one  of  the 
many  puzzles  provided  by  Irish  botany. 


OXALIS    CORNICULATA     Linn. 

By  a.  J.  WiLMOTT,  B.A.,  F.L.S. 

In  1906  Dr.  B.  L.  Eobinson  contributed  an  article  to  this 
Journal  (pp.  386-391)  in  which  he  gave  reasons  for  changing  the 
name  of  the  plant  usually  known  as  Oxalis  corniculata  to  0.  repens, 
and  for  transferring  the  former  name  to  the  plant  usually  known 
as  0.  stricta.  Since  these  changes  are  based  upon  an  incorrect 
use  of  the  Cliffortian  herbarium,  the  matter  may  be  regarded  as 
of  more  than  trivial  importance. 

The   original   account    of    Oxalis   corniculata   in    Linnaeus's 
Species  Plantarum,  p.  435  (1753),  is  as  follows: — 
"  11.  Oxalis  [corniculata']    caule  ramoso  diffuse,  pedunculis  um- 
beUiferis.      Hort.  cliff.  175.     Hort.  ups.  116.     Roy.  lugdb. 
458.     Sa2iv.  mojisp.  173.     Govt.  gelr.  91. 
Oxys  flavo  flore.     Clus.  hist.  2,  p.  249. 
Trifolium  acetosum   corniculatum  Banh.  pin.  330,  luteum 
minus  repens  etjam  procumbens  Moris,  hist.  2,  p.  183, 
s.  2,  t.  17,  f.  2. 
Habitat  in  Italia,  Sicilia.     © . 

Confer.     Oxalis  lutea  annua,  fioribus  dentatis.     Few.  per.  3, 
p.  49,  t.  24." 
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The  first  and  diagnostic  reference  to  the  Hortus  Cliffortianus, 
p.  175  (1737),  reads  thus  :— 

"  4.  OxaHs  caule  ramoso,  peduncuHs  multifloris. 
Oxys  flavo  tiore.     Clus.  hist.  2,  p.  249. 
Oxys  lutea.     Baith.  hist.  2,  p.  388.     Boerh.  lugclb.  1,  p.  319. 
Oxys  lutea  corniculata  repens.     Lob.  hist.  495.     Dalech.  hist. 

1355. 
Oxys.     Gasalp.  syst.  564. 

Acetosella  flore  luteo,  capsula  corniculata.     Bupp.  jen.  102. 
Trifolium  acetosum  corniculatum.     Bauh.  pin.  330. 
Trifolium    acetosum    corniculatum    minus   repens    &    etiam 

procumbens.     Moris,  hist.  2,  p.  183,  s.  2,  t.  17,  f.  2. 
Crescit  in  locis  umbrosis  Italiae,  Siciliae,  circa  Hispalim  &  in 

Madera. 
Oxys  idem  est  ac  aciclus,  quod  pro  nomine  plantarum  satis 

late  petitum,  licet  a  Plinio  habeatur,  ergo  substituo  aliud 

Plinianum  Oxalis,  ab  eadem  metaphora  dictum.'" 

A  study  of  these  references  makes  it  evident  that  all  the 
authors  cited  are  dealing  with  the  same  plant,  all  basing  their 
work  on  that  of  Clusius,  Lobel,  the  two  Bauhins  and  Morison. 
Dr.  Robinson  {op.  cit.  388)  himself  allows  that  "it  is  ...  .  evident, 
from  an  examination  of  the  figures  of  Clusius,  Lobelius,  and 
Morison,  that  they  had  before  them  the  creeping  prostrate- 
stemmed  plant  .  .  .  ."  which  had  always  been  called  0.  cor- 
niculata. The  plant  in  Morison's  herbarium  is  stated  by  Vines 
and  Druce  {Account  of  Morisonian  Herbarium,  p.  13)  to  be  the 
same  species.  With  regard  to  the  other  fundamental  references, 
J.  Bauhin's  figure  is  a  very  good  one  of  the  same  species,  and 
Casimier  De  CandoUe  (Bull.  Herb.  Boiss.  1904  ;  735)  states  that 
the  plant  representing  Trifolium  acetosum  corniculatum  in  Caspar 
Bauhin's  own  herbarium  is  also  0.  corniculata. 

It  is  thus  quite  clear  that  in  the  Species  Plantarum  Linnaeus 
has  merely  given  the  binominal  name  0.  corniculata  to  the 
"creeping  prostrate-stemmed  plant,"  so  well  set  forth  by  the 
authors  whose  works  are  cited.  Dr.  Kobinson  considers  that 
the  word  "  multifloris,"  occurring  in  the  diagnosis,  shows  that 
Linnaeus  had  in  mind  the  plant  with  umbellate  intiorescence.  It 
is  more  probable  that  the  word  is  used  in  mere  contradistinction 
to  the  unifiorous  character  of  the  other  common  Oxalis,  viz. 
0.  acetosella. 

Dr.  Eobinson's  case  for  using  the  name  otherwise  is  based  on 
the  fact  tliat  "  there  is  still  preserved  at  the  British  Museum  a 
specimen  of  the  plant  from  the  Hortus  Cliffortianus,  which 
exhibits  the  several-flowered  (in  the  young  state  umbelliform) 
intiorescence  of  our  species  no.  2  [0.  stricta  auct.] ,  with  which, 
in  all  other  respects  also,  this  specimen  is  in  entire  agreement." 
He  states  that  "  It  is  thus  evident  that  both  of  the  Liumeau 
species  [0.  corniculata  and  0.  stricta]  were  composite,"  and 
proceeds  to  show  that  according  to  both  the  principle  of  priority 
of  position  and  that  of  residues  the  name  O.  corniculata  must  be 


174  THE  JOURNAL  OF  BOTANY 

applied  to  his  "species  no.  2."  We  think  a  single  specimen  is 
poor  evidence  that  Linnaeus  did  confuse  two  plants  under  his 
0.  cornicidata,  and  especially  poor  evidence  when  it  is  noted  that 
the  specimen  in  question  is  labelled  "Oxys  sive  Trifolium  aceto- 
sum  corniculatum  luteum,  minus  repens  &  etiam  procumbens 
M.  H.  2,  184,"  i.e.  replacing  Morison's  name  by  its  more  modern 
equivalents,  0.  cornicidata  auct.  =  0.  re])ens  Thunb.  etiam 
Eobinson. 

In  any  case,  it  is  incorrect  to  state  that  "  According  to  the 
principle  of  priority  of  position  0.  cornicidata  L.  must  rest  upon 
the  plant  of  the  Hortus  CUffortianus."  The  International  Eules 
state  very  definitely  that  only  imhlished  matter  counts  in 
nomenclature,  although  it  is  evident  that  in  particular  cases 
authentic  or  type  specimens  are  invaluable  for  elucidating  and 
supplementing  the  published  matter.  In  this  case  the  published 
matter  is  quite  definite:  Oxalis  caide  ramoso, pedunculis  midtifloris, 
Hort.  Cliff.,  is  the  "  creeping  prostrate-stemmed  plant,"  and  not 
only  is  the  Herb.  Cliffort  specimen  referred  to  no  "  type,"  but  it 
is  merely  a  misidentified  specimen.  On  the  other  hand,  there  are 
cases  in  which  a  plant  is  described  for  the  first  time  in  the  Hortus 
CUffortianus,  the  corresponding  specimens  in  Cliffort's  herbarium 
being  correctly  regarded  as  types. 

But  in  cases  where  the  names  in  the  Hortus  CUffortianus 
refer  to  a  composite  collection  of  references  to  various  authors, 
none  of  the  specimens  can  be  regarded  as  types,  and  it  is  the 
references  alone  which  matter.  Mr.  Lacaita,  in  this  Journal 
(1912,  p.  223-4),  has  already  pointed  out  that  Linnaeus  probably 
never  again  saw  Cliffort's  herbarium  after  he  finished  the  Hortus 
CUffortianus.  Even  if  the  International  Eules  were  not  so  definite 
as  they  are,  one  would  be  compelled  to  regard  the  references  from 
the  Species  Plantarum  to  the  Hortus  CUffortianus  as  merely 
references  to  the  published  matter  of  the  book.  In  those  cases  in 
which  the  names  refer  to  a  list  of  references,  the  herbarium  is 
sometimes  as  composite  as  the  book — there  being  several 
specimens  representing  the  species  under  various  of  the  names 
cited,  and  sometimes  even  under  names  which  do  not  appear  in 
book.  This  is  the  case  with  this  OxaUs,  since  besides  the 
specimen  referred  to  above  there  is  another  labelled  "  Oxys  Lutea 
J.  B.  2.  388."  This  is  a  characteristic  specimen  of  0.  cornicidata 
L.  et  auct.,  showing  how"  impossible  it  is  to  regard  any  such 
specimens  as  types.  The  conclusion  arrived  at  would  depend 
upon  which  specimen  was  seen,  and  might  be  changed  if  one 
specimen  were  ever  lost  or  missing,  or  not  collected  from  the 
garden  to  be  placed  in  the  herbarium. 

There  is  therefore  no  reason  for  the  changes  in  nomenclature 
proposed  by  Dr.  Eobinson,  since  the  principle  of  residues  cannot 
be  applied  to  the  case  of  0.  corniculata  L.,  which  is  not  composite. 
In  conclusion,  I  desire  to  insist  on  the  necessity  of  being  very 
careful  before  using  any  of  these  old  specimens  to  decide  (especially 
in  the  face  of  other  evidence)  what  species  must  bear  the  names 
given  in  the  Slides  Plantarum. 
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JOHN     SCAMPTON    (fl.  1696). 
By   James   Britten,   F.L.S. 

In  this  Journal  for  1909  (pp.  99-103),  under  the  heading  "  A 
Seventeenth  Century  EngUsh  Botanist "  I  gave  some  account  of 
the  Rev.  Matthew  Dodsworth  {Q.  1660-90),  whose  phints  are  in 
the  Sloane  Herbarium  (H.  S.  27)  and  from  whom  letters  are 
included  in  the  Sloane  MSS.  My  work  upon  the  Sloane  Her- 
barium Catalogue  has  incidentally  led  to  a  considerable  acquain- 
tance with  others  of  about  the  same  period  whose  knowledge  of 
British  plants  was  considerable,  but  of  whom  little  beyond  their 
names  is  known.  I  have  thought  that  this  information,  derived  as 
it  is  mostly  from  inedited  sources,  might  be  of  sufficient  interest 
for  publication  in  this  Journal,  in  which  I  therefore  propose  from 
time  to  time  to  place  it  on  record. 

To  the  subject  of  the  present  notice  we  are  indebted  for  the 
addition  of  Calamagrostis  lanceolata  Roth  to  the  British  Flora. 
The  first  record  of  this  is  given  by  Petiver  in  his  Concordia 
Graminum,  &c.  (1716)  p.  3,  as  follows : — 

"  69  Small  Bheecl  (sic)  Grass.  Calamagrostis  viinor  glumis 
russis  &  viridibus.  Qr?  Gramen  Arund.  panicula  molli  spadicea 
minus  CB  7.  4.  Its  Panicles  some  green,  others  brown  and 
yellowish,  are  smaller  and  more  loose  than  the  Wood  Rheed.  The 
first  discovery  of  this  Grass  is  owing  to  Mr.  John  Scampton  a 
Curious  Botanist,  who  sent  it  me  from  Leicestershire." 

Of  this  there  are  excellent  specimens  in  Herb.  Sloane  329,  f.  36, 
to  which  this  printed  account  is  attached  with  a  further  ticket  in 
Petiver's  hand  : — "  Gr.  arundinaceum  locustis  aureis  nob.  This  I 
found  very  plentifully  all  along  y«  side  of  a  moat  neer  Huntingdon  ; 
it  grew  3  or  4  feet  high  but  most  of  it  lay  in  y^  ground ;  it  rises 
so  tall  and  y^  stalke  so  weake,  it  could  not  stand  upright  (Scampt. 
see  his  letter  Jan.  22,  169{;)."  Another  specimen  of  the  plant  is 
in  Buddie's  herbarium  (H.  S.  125,  f.  11)  labelled  "  Gramina 
tomentosa  a  D.  Scampton  in  agro  Northampt.  circa  Oundle 
coUecta."  Unfortunately  it  is  impossible  to  carry  out  Petiver's 
direction  to  "see"  Scampton's  letter,  for  although  copies  of 
Petiver's  replies  to  Scampton  are  in  Sloane  MSS.  3332-3,  nothing 
from  the  latter  seems  to  have  been  preserved.  It  is  evident  from 
the  replies  tliat  Scampton  was  a  competent  botanist  and  much 
interested  in  the  flora  of  his  neighbourhood.  Petiver's  earliest 
letter  to  him  (3332,  f.  63  back),  in  which  he  acknowledges  "yours 
from  Huntingdon,"  is  not  tlated — it  was  probably  written  in 
1695:  it  includes  lists  of  plants  as  to  which  Scampton  had 
consulted  him,  with  interesting  critical  notes,  and  asks  that 
furtlier  specimens  of  numerous  species  might  be  sent  to  him. 
Petiver  mentions  especially  a  grass  which  "  seems  dift'erent  from 
y«  gr.  Arundinaceum  Raii  Syn.  185  :  pray  send  mo  more  of  it  in 
its  several  states";  it  was  probably  in  answer  to  this  that  the 
excellent  examples  now  in  Herb.  Sloane  were  sent,  with  the  letter 
from  which  an  extract  has  already  been  given.      Petiver  urges 
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Scampton  to  collect  all  the  grasses  he  can  find,  "  among  which 
tribe  I  doubt  not  but  you  may  make  some  discoveries."  Another 
list  of  plants  sent  by  Scampton,  undated  but  probably  of  this 
period,  with  letters  partly  undecipherable,  is  in  3340  ff.  204  sqq. 
Petiver  urged  Scampton  to  continue  to  send  plants,  for  which  a 
•' retalliation "  in  kind — to  "  retalliate "  in  this  sense  was  a 
common  expression  with  Petiver — is  promised.  Most  of  the  letters 
however  are  concerned  with  insects,  chiefly  butterflies  and 
beetles,  with  which  Scampton  seems  to  have  been  well  acquainted : 
he  also  paid  some  attention  to  shells. 

Although  there  is  no  positive  evidence  that  Scampton  lived  at 
Huntingdon,  for  Petiver  unfortunately  did  not  note  the  addresses 
of  his  correspondents  on  the  copies  of  his  letters  to  them,  the 
plants  sent  for  the  most  part  are  those  of  the  Midlands.  He  also 
botanized  "amongst  the  Peak-Moors  in  Derbyshire,"  whence 
Petiver,  who  styles  him  an  "  ingenious  botanist,"  records  a  moss 
of  his  finding  hitherto  undescribed  (Mus.  Pet.  n.  74) — apparently 
Grimmia  aquatica;  as  w'ell  as  further  north,  for  Petiver  refers  to 
a  specimen  of  Saxifraga  stellaris  which  he  had  sent.  Among  his 
contemporaries  Scampton  was  friendly  with  William  Vernon,  at 
whose  house  at  Cambridge  Petiver  hoped  to  have  met  him  in  1696. 
One  or  two  of  the  letters  are  addressed  to  "  Dr.  "  Scampton,  but 
this  I  think  was  accidental.  Although  none  are  of  later  date 
than  1698,  he  was  probably  alive  when  the  Concordia  was 
published  in  1716. 

SHORT    NOTES. 

Orchis  pr.etermissa  Druce. — In  the  Proceedings  of  the 
Ashmolean  Natural  History  Society  of  Oxfordshire  for  1914 
(pp.  30-33)  Mr.  Druce  figures  and  describes  under  this  name  an 
orchis  allied  to  0.  latifolia  and  0.  incarnata  but  considered  by 
him  distinct  from  both.  Of  this  Latin  and  English  descriptions 
are  given,  the  latter  of  which  is  here  transcribed  : — "  Eoot  two 
palmate  tubers,  with  long  stout  rootlets.  Stem  hollow,  6-18 
inches.  Leaves  normally  linear-lane,  narrowing  from  a  broad 
base  to  the  hooded  apex,  usually  gradually,  sometimes  unequally, 
and  sometimes  somewhat  broader  in  the  middle ;  yellowish  green, 
green  or  greyish  or  darker  green,  unspotted  erect  or  ascending. 
Bracts  often  coloured,  as  long  as  or  longer  than  flowers. 
Flowers  conspicuous,  of  various  shades  of  rose-purple,  reddish,  or 
dark  crimson  purple,  in  a  more  or  less  lax  cylindric  or  conical 
spike.  Lip  broad  (as  broad  as  long),  flat,  moi'e  or  less  distinctly 
three  lobed,  the  central  lobe  smaller,  and  slightly  longer,  as  long 
or  slightly  shorter  than  the  lateral  lobe,  the  sides  not  reflexed, 
marked  with  spots,  lines,  or  blotches  of  a  darker  colour,  or  more 
rarely  in  a  geometric  pattern  with  defined  margins.  Viewed  from 
in  front  the  flowers  look  broad  and  showy.  Upon  petals  con- 
verging into  a  hood.  Upper  sepals  usually  somewhat  paler, 
divaricate.  Spur  shorter  than  ovary,  curved,  cylindric.  Flower- 
ing usually  10-14  days  later  than  mcarnata." 
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Surrey  Plants. — A  slender  plane-leaved  form  of  Reseda  lutea 
from  Worm's  Heath  seems  to  be  the  var.  imlchella  J.  Mtill.  It 
agrees  fairly  well  with  the  figure  of  R.  gracilis  (—  var.  pulchella) 
in  Eeichenbach's  Icones.  Silene  diibia,  scarce  or  extinct  else- 
where in  the  county,  has  existed  for  some  years  past  on  a  gravelly 
bank  near  the  Thames  at  Kingston.  In  this  Journal  (1910, 
p.  164)  Mr.  F.  N.  Williams  has  mentioned  the  occurrence  of  a 
straw-coloured  form  of  Laihrcea  Squamaria  at  Harefield,  Middlesex. 
A  similar  very  pretty  form  that  would  best  be  described  as  cream- 
coloured  has  recently  been  seen  near  Woldingham,  where  it 
appears  year  after  year,  unaccompanied  by  the  normal  coloured 
plant.  Another  colour  variation,  Lamium  purpiireum  with  white 
flowers,  grows  at  Effingham,  and  seems  quite  a  constant  departure 
from  the  typical  plant,  as,  in  my  garden,  this  form  has  reproduced 
itself  for  some  years  now,  and  maintains  its  pure  white  flowers. 
An  Orchis,  growing  at  Ockham,  has  been  accepted  by  Mr.  Druce 
as  his  0.  prcetermissa.  It  grows  in  company  with  0.  latifolia, 
and  I  can  only  differentiate  it  from  this  latter  by  the  unspotted 
hooded  leaves.  In  the  same  neighbourhood  grows  what  is, 
I  believe,  Mr.  Druce's  conception  of  the  Linnean  0.  incarnata. 
The  Marsh  Orchis  of  Wimbledon  Common  that  has  received  from 
different  experts  the  names  of  incarnata  and  latifolia  is  Orchis 
■prcBtermissa.  Calla  palustris  in  recent  years  has  flourished  ex- 
ceedingly at  its  locahty  at  Wisley,  and  in  1914  was  quite  a 
feature  of  the  aquatic  vegetation  there,  flowering  profusely  in 
July. — C.  E.  Britton. 

Melampyrum  pratense  L.  var.  purpureum  C.  J.  Hartm. — 
The  first  description  of  this  occurs  in  Hartman's  Svensk  och 
Norsk  excurs.-fl.  1846,  p.  86 — ft  purpureum,  corolla  dark  red  with 
lip  flame-coloured ;  in  the  second  edition  (1853),  p.  86,  its 
description  is : — Corolla  dark  red  with  lip  internally  yellow. 
In  the  same  author's  Handbok  Skand.  Fl.  ed.  11,  1879,  p.  121, 
the  same  diagnosis  is  found,  except  that  the  word  "lower"  is 
added  before  "lip."  As  far  as  Britain  is  concerned,  this  beautifully 
coloured  Cow-wheat  seems  decidedly  rare.  The  first  reported 
station  was  the  Outer  Hebrides,  where  Mr.  W.  S.  Duncan  found 
it  at  UUaval,  N.  Harris,  at  an  elevation  of  1000  ft.,  in  1896,  and 
sent  specimens  to  Mr.  A.  Bennett,  who  recorded  it  in  Ann.  Scot. 
Nat.  Hist.  1905,  p.  170.  Messrs.  J.  A.  Wheldon  and  A.  Wilson 
gathered  what  was  evidently  the  same  plant  in  Glen  Eunach,  at 
2400  ft.,  and  Glen  Feshie,  at  2200  ft.,  in  Easterness  (v.-c.  96),  in 
1909.  (Bot.  Ex.  Club  Keport,  1909,  p.  467.)  In  July,  1913, 
when  staying  at  Fortingal,  Perthshire,  Mr.  D.  A.  Haggart  handed 
me  two  or  throe  examples  of  this  striking  plant  winch  he  had 
gathered  a  short  time  previously  on  Schiehallion,  in  the  same 
county,  where  it  grew,  he  told  me,  in  plenty  on  the  north  side  at 
an  elevation  of  about  2900  ft.  The  most  striking  feature  of  this 
plant  is,  of  course,  the  coloured  corolla  which  Messrs.  Wheldon 
and  Wilson  describe  as  "  tipped  with  a  rich  purple  or  magenta,"' 
or,  as  Mr.  Haggart  described  it,  "yellow  with  purple  lips."  The 
Kev.  E.  S.  Marshall  remarks  (Bot.  Ex.  Club  Keport,  I.e.)  that  this 
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neat  compact  plant  comes  under  var.  montanum  (Johnst.)  as  a 
colour  form,  and,  with  Mr.  Haggart's  specimens  before  me,  this 
seems  a  most  reasonable  view.  As  noted  before  in  this  Journal 
(1914,  p.  140),  I  consider,  however,  that  Johnston's  montanam  is 
really  only  a  part  of  Oliver's  ericetorum,  and  is  connected  to  it  by 
numberless  intermediate  states. — C.  E.  Salmon. 

John  Wilkins. — Among  some  notes  which  have  accumulated 
for  the  new  edition  of  the  Biographical  Index  of  British  and  Irish 
Botanists  (now,  I  am  glad  to  say,  approaching  completion),  I  find 
one  from  the  late  Otto  Kuntze  which  reached  me  in  1898.  I  did 
not  print  it,  in  the  hope  that  I  might  ascertain  something  more 
about  its  subject,  but  I  have  not  done  so,  and  now  put  it  on  record 
on  the  chance  that  some  one  may  be  able  to  supply  such  informa- 
tion. Kuntze's  letter,  which  I  print  verbatim  et  literatim,  was  ac- 
companied by  an  advertisement  of  the  collection  and  an  enumera- 
tion of  its  contents,  the  heading  of  which  is  as  follows : — 

"  Iconum  Botanicarum  Thesaurus  (cong.  a  John  Wilkins). 
Sammlung  von  ca.  35,400  Abbildungen  von  Phanerogamen,  theils 
den  besten  und  kostbarsten  Abbildungswerken  entnommen, 
theils  in  Handzeichnungen  (iiber  4950  Handzeichnungen,  ca. 
30,400  Abbildungen  aus  Werken),  vereinigt  in  137  gross-folio 
Banden." 

The  letter  runs  : — 

"  Villa  Girola  San  Remo,  Italia 
"  Dear  Mr.  Britten  !  5/10/98 

"  I  see  from  your  last  number  of  J.  of  hot.  that  you 
continue  your  Bibliographical  Index  of  British  botanists.  May 
you  enclose  the  following  note  as  far  as  you  like  and  complete  it : 

"  Wilkins,  John  (18  .  .  -  +  1875)  b d.  in  Dres- 
den, Saxony  and  made  there  the  greatest  systematical  collection 
of  Icones  plantarum  with  very  good  indices  (4  vol.  folio  +  2400 
pages  in  4  columns,  that  proved  him  to  have  been  a  very  learned 
botanist,  but  he  did  not  publish  anything.  Otto  Kuntze  possesses 
now  therefrom  the  Phanerogamge  (137  volumes  in  gr. -folio), 
Cryptogamse  vasculares  (1  vol.)  and  Algae  (5  vol.),  the  Musci  and 
Fungi  being  in  other  hands.  That  collection  of  Phanerogams 
being  now  in  San  Eemo  was  for  10  years  lent  to  the  Berlin  botanic 
Museum  and  contains  35400  icones  with  4950  hand-made  draw- 
ings, most  of  them  nicely  coloured  after  living  plants  ;  moreover 
about  +  5000  tabulae  inserendie.  So  it  is  now  the  second  greatest 
collection  of  this  kind  in  the  world,  only  that  in  Kew  being  larger, 
but  it  may  be  the  most  valuable  existing,  therein  being  enclosed 
the  tables  cut  out  of  many  very  rare  older  works,  that  are  no  more 
to  be  bought  even  from  second  hand. 

"  That  collection  was  sold  after  the  dead  of  John  Wilkins  to 
the  bookseller  Looser  Woltf  in  Dresden  then  to  Friedlaender  & 
Sons  in  Berlin  and  to  myself.  That  is  all  I  can  say  from  that 
English  botanist ;  perhaps  you  can  find  more  dates  about  him 
with  the  help  of  your  J.  of  bot. — Yours  faithfully  Otto  Kuntze." 

James  Britten. 
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Vaccinium  uliginosum  var.  pubescens  (p.  90). — On  looking 
up  the  specimens,  I  find  that  some  of  the  leaves  of  my  Argyll 
plant,  identified  as  this  by  Mr.  Blake,  are  minutely  hairj'  on  the 
leaves  beneath.  They  were  gathered  at  2000  ft.  This  peculiarity 
is  more  marked  in  two  pieces  collected  on  Lochnagar  (probably 
well  above  3000  ft.),  July  17th,  1886.  All  my  other  Scottish 
examples  appear  to  have  quite  glabrous  foliage.  As  far  as  Britain 
is  concerned,  I  am  inclined  to  suppose  that  the  pubescence  (not  a 
very  good  varietal  character  in  itself)  is  only  a  state,  coeval  with 
the  flowers ;  in  more  northern  regions  it  may  be  permanent. — 
Edward  S.  Marshall. 

The  Willow-gall  (p.  97). — Another  locality  in  the  Metro- 
politan area  where  this  curious  growth  can  be  seen  is  at 
Wimbledon,  where,  last  summer,  1  had  the  opportunity  of 
examining  this  gall,  which  infests  some  trees  of  Sahx  fragilis 
growing  in  a  garden  in  the  centre  of  the  town.  Travellers  by  the 
South-Western  Railway  have  the  opportunity  of  viewing  an 
abundance  of  these  galls,  as  most  of  the  willows  {Salix  fragilis) 
growing  on  the  Wimbledon  Sewage  Farm,  bordering  the  railway 
between  Earlsfield  and  Wimbledon,  are  loaded  with  them;  during 
the  winter  and  spring  months  they  have  been  very  conspicuous 
objects. — C.  E.  Britton. 

Richard  Kentish  (p.  137). — We  are  indebted  to  Mr.  W. 
Roberts  for  directing  our  attention  to  various  references  which 
enable  us  to  supplement  the  information  lately  pubhshed  regard- 
ing this  man.  Munk  {Eoll  of  Boyal  College  of  Physicians,  ii.  358 
(1861) )  states  that  he  "  was  born  in  Yorkshire  and  educated  in 
Edinburgh,  where  he  took  the  degree  of  Doctor  of  Medicine  21th 
June  1781.  He  was  admitted  a  Licentiate  of  the  College  of 
Physicians  30th  September  1790."  This  last  distinction  was  not 
obtained  without  difiiculty,  as  is  shown  by  the  following  notice  in 
the  Catalogue  of  Five  Hundred  Celebrated  Authors  of  Great  Britain, 
published  two  years  earlier  (1788) : — 

"  Kentish,  Richard,  M.D.  He  has  lately  excited  a  consider- 
able degree  of  attention  l)y  the  mortification  he  experienced  in 
being  rejected  by  the  college  of  physicians  in  London,  and  a 
consequent  challenge  sent  by  him  to  one  of  the  members  of  that 
body,  who  was  principally  concerned  in  his  examination.  Doctor 
Kentish  seems  to  have  been  seized,  in  consequence  of  this  adven- 
ture, with  a  desire  of  convincing  the  world  of  that  proficiency, 
made  by  him  in  the  science  of  medicine,  of  which  he  was  unable 
to  convince  the  gentlemen  in  Warwick-lane."  A  list  of  his  papers 
follows:  the  oifices  of  the  College  were  at  that  period  in  Warwick 
Lane.  His  death  is  recorded  in  Gent.  Mag.  1792,  388  ;  "  April  5. 
At  BridUngton,  co.  York,  Richard  Kentish,  M.D.,  in  his  62d  year." 

Who  was  Dr.  Bonham? — My  conjecture  (pp.  67-8,  supra) 
that  "Bonham"  on  the  title-page  of  Parkinson's  Theatrum 
might  be  a  misprint  for  Bauhin  falls  to  tlie  ground.  In  the  first 
place,  Parkinson  generally  quotes  the  Bauhius  as  "  Bauhinus." 
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Secondly,  on  p.  745,  writing  of  "  Acetosa-Cambro-britannica 
'montana"  {Oxyria  digyna  Hill),  he  says: — "The  Gentleman  of 
Anglesey  called  Mr.  Morris  Lloid  of  Prislierworth  .  .  .  showed  it 
to  Dr.  Bonham  in  his  life."  A  thorough  search  through  Parkin- 
son would  very  probably  yield  other  references  to  this  Dr.  Bonham, 
who  was,  no  doubt,  the  one  mentioned  in  my  previous  note.  I 
may  add  that  the  collapse  of  the  conjecture  I  then  threw  out  in 
no  way  affects  my  conviction  as  to  Parkinson's  indebtedness  to 
Lobel. — G.  S.  BouLGEE. 


BE  VIEWS. 

Studies  on  the  Vegetation  of  Cyprus  based  upon  Eesearches 
during  the  Spring  and  Summer  1905.  By  Jens  Holmboe. 
4to,  pp.  344  ;  7  plates,  137  text-figs.  Bergens  Museums 
Skrifter,  Ny  Eaekke,  Bind  1,  No.  2.  Bergen  :  John  Griegs. 
1914. 

As  was  expected,  light  has  been  thrown  upon  many  Cyprian 
plants  by  the  publication  of  Mr.  Jens  Holmboe's  beautiful  quarto 
volume  recently  issued  by  the  Trustees  of  the  Bergens  Museum, 
of  which  he  is  Director.  This  well-printed  book,  with  its  very 
numerous  and  excellent  illustrations,  is  an  important  addition  to 
the  literature  of  the  Mediterranean  region  ;  and  naturally  is  a 
great  advance  on  Unger  and  Kotschy's  Die  Insel  Cypern  published 
in  1865.  The  volume  starts  with  an  interesting  sketch  of  the 
physical  features  of  the  island — its  topography,  geology,  and 
climate.  The  second  chapter  is  entitled  Historical  Development 
of  our  Knowledge  on  the  Cyprian  Flora,  and  comprises  a  list  of 
the  Cyprian  plants,  both  wild  and  cultivated,  mentioned  by 
authors  before  1787,  the  year  of  Sibthorp's  visit.  This  list,  as  the 
author  remarks,  shows  how  extremely  poor  was  our  knowledge  of 
Cyprian  vegetation  little  more  than  a  century  ago.  Even  Sibthorp 
noticed  only  313  species  from  Cypi'us  in  his  Flora  Graca  (1806- 
1840)  and  in  the  Florm  GrceccB  Prodro7nus  (1806-13)  compiled 
with  Sir  J.  E.  Smith.  Unger  and  Kotschy  enumerated  about  900 
flowering  plants  and  ferns,  besides  some  150  cultivated  and 
doubtful  species,  in  1865 ;  and  in  1906  my  own  estimate  was 
1170.  Unfortunately,  I  fail  to  find  any  mention  of  Holmboe's 
total,  possibly  because  of  difference  in  opinion  as  to  what  consti- 
tutes a  species,  and  the  frequent  modern  application  of  the  term 
subspecies.  A  rough  calculation,  however,  gives  to-day  1400 
species  and  subspecies  of  native  vascular  plants. 

In  1907  my  estimate  of  endemic  species  '■'  was  put  at  55. 
Holmboe  now  gives  69  endemic  species  of  phanerogams,  14  sub- 
species ("  several  of  which  many  would  reckon  as  good  species  ") 
and  6  varieties.  Cyprus  appears  to  have  a  rather  larger  number  of 
endemic  plants  than  other  islands  in  the  Mediterranean. 

Mr.  Holmboe's  work  is  largely  based  upon  his  own  observa- 
tions and  collections  made  in  the  island  during  the  spring  and 

*  Hutchinson  and  Cobham,  A  Handbook  of  Cyprus,  5th  issue  (1907). 
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summer  of  1905,  when  he  visited  Cyprus  with  a  grant  from  the 
University  of  Christiania.  He  stayed  in  the  island  from  March  3rd 
to  Octoher  1st.  Nearly  two  hundred  pages  are  devoted  to  a  list 
of  the  spontaneous  vascular  plants  hitherto  observed  in  Cyprus. 
The  families  and  genera  are,  with  few  exceptions,  arranged  accord- 
ing to  the  system  of  Engler  and  Prantl ;  and  the  citations  under 
each  name  are  full  and  adequate.  The  half-tone  and  other  illustra- 
tions are  excellent,  and  none  are  too  reduced  in  size  to  be  of  real 
value.     It  is  unfortunate  there  is  no  list  of  them. 

About  a  dozen  new  species  and  several  new  subspecies  and 
varieties  are  described  and  mostly  figured.  Among  them  are  the 
following  interesting  plants  : — Alliimi  Wilhanuvi,  Ornithogalum 
chionophilum,  Hyacinthus  Picridis,  Crocus  Hart^nanianus  (Cyprus 
is  noted  for  its  remarkable  monocotyledonous  endemic  species), 
Arenaria  cypria,  Umhilicus  cyprius,  U.  palUdiflorus,  EupJiorhia 
Thonqjsonii,  Hypericum  millepunctatum,  Nepeta  Troodi,  Galium 
Laurae,  Pterocephahis  ohtusifolius,  and  Onopordon  insigne.  Several 
of  Post's  new  plants  are  also  figured,  as  are  some  of  Boissier's 
species.  Among  ferns,  the  author  has  found  on  "  red-earth," 
near  the  monastery  of  Hagia  Napa,  large  masses  of  Ophioglossum 
lusitanicum,  which  is  very  rare  in  the  district  of  the  Flora 
Orientalis.  The  easternmost  localities  hitherto  known  are  in 
the  Peloponnesus. 

There  is  a  short  chapter  on  the  fossil  quaternary  flora  of 
Cyprus,  and  an  extensive  and  very  interesting  one  on  the  plant- 
societies  of  the  island.  This  chapter,  illustrated  with  numerous 
photographic  pictures  of  vegetation  and  of  I'emarkable  plants, 
adds  greatly  to  the  value  and  genei'al  interest  of  the  book  :  it 
is  almost  exclusively  the  result  of  Mr.  Holmboe's  own  observa- 
tions. Among  these  pictures  is  a  remarkable  one  of  Cistanche 
[Orohanche)  tinctoria,  parasitical  on  the  roots  of  Atriplex  Halimus. 
At  least  twenty-six  pages  are  given  to  an  account  of  the  forest- 
societies  alone,  with  good  views  from  photographs.  Important  as 
is  the  question  of  the  Cyprus  forests  and  their  upkeep,  space 
precludes  any  comment,  except  to  say  that  the  former  neglect  by 
the  Turks  is  a  thing  of  the  past.  The  ravages  due  to  unrestricted 
pasturing  of  goats  had  become  so  serious  a  matter  that,  in  1912, 
a  Bill  was  submitted  to  provide  for  the  gradual  exclusion  of  goats 
from  the  island.  It  is  thought  tliat  Anagyris  fcetida  is  the  only 
shrub  the  goats  will  not  touch.  There  are  some  suggestive 
remarks  in  the  ninth  chapter  upon  the  spreading  of  some  Cyprian 
plants,  and  the  author  points  out  liow  little  information  we  yet 
have  upon  "  the  spreading-biology  of  the  Mediterranean  flora." 
The  last  chapter,  of  extreme  interest  to  students  of  geographical 
botany,  is  a  brief  survey  of  the  affinities  and  history  of  the 
Cyprian  flora. 

One  never  likes  to  criticise  the  English  of  a  foreigner  who  is 
good  enough  to  publish  a  work  in  our  language.  Yet,  although 
misprints  are  very  few,  there  are  various  words  and  expressions 
used  which  might  have  been  improved  had  an  Englislinian  read 
the  proofs.     There  is  also  a  very  excusable  Latinising  of  certain 
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terms  of  which  there  is  an  ordinary  English  equivalent,  e.g. 
"  specimina  "  for  specimens,  "  habitus  "  for  habit.  Mr.  Holmboe 
writes  Enghsh  so  well,  that  one  wishes  that  his  admirable  work 
had  been  perfect  in  this  respect. 

The  following  notes  are  the  most  important  of  those  which 
bear  upon  the  plants  included  in  my  paper  on  Cyprus  plants 
which  was  published  in  this  Journal  for  1906,  but  Mr.  Holmboe's 
careful  w^ork  naturally  comprises  many  interesting  observations 
on  other  species.  I  take  this  opportunity  of  pointing  out  that 
my  paper,  which  the  Editor  headed  '  The  Flora  of  Cyprus,'  was 
primarily  a  list,  with  localities,  of  some  550  Cyprian  phanerogams, 
and  a  few  others,  which  Boissier  had  not  recorded  from  the  island 
in  his  Flora  Orientalis.  This  explanation  is  given  in  my  intro- 
duction, but  is  not  evident  at  a  glance.  The  paper  was  based 
chiefly  upon  a  collection  of  about  300  plants  presented  to  Kew  by 
Mr.  A.  G.  and  Miss  M.  E.  Lascelles,  and  a  smaller  one  made 
by  the  late  Miss  E.  A.  Samson,  which  were  named  by  me  in  1904. 
It  was  my  intention  to  continue  investigations  on  the  flora  of 
Cyprus,  and  eventually  to  publish  a  complete  list  of  the  flowering 
plants  and  ferns  of  the  island;  but  this  was  stopped  on  hearing  of 
Mr.  Holmboe's  visit  to  Cyprus  in  1905  and  of  his  forthcoming 
(the  present)  publication.  The  author  gives  ample  credit  for  my 
previous  investigations,  and  he  is  quite  in  accord  with  the 
conclusions  I  came  to  on  the  subject  of  Phlomis  lunaraefolia,  and 
a  new  Phlomis  {P.  grandiflora)  which  I  described  in  Annals  of 
Botany,  July,  1905.  He  also  agrees  in  placing  John  Ball's  Juncus 
lyijgmaeus  from  Cyprus  under  J.  hufonius  (see  Journ.  Bot.  1905, 
332),  having  examined  wdth  me  Ball's  specimen  in  the  Boissier 
Herbarium  after  I  had  seen  that  at  Kew. 

Two  of  the  new  species,  both  endemic,  viz.  Nepeta  Troocli 
and  Euphorbia  Thompsonii  were  in  my  list  under  other  names. 
Holmboe  says  that  probably  Post's  Nepeta  orientalis  and  a  plant 
collected  by  Lascelles  on  Troodos,  which  I  placed  under  N.  Sib- 
thorpii,  are  his  N.  Troocli.  The  new  Euphorbia  is  nearest  to 
E.  Sibthorpn  Boiss. ;  it  includes  a  plant  collected  at  Pissuri  by 
Miss  Lascelles,  which  I  placed  with  E.  Characias.  Sibthorp 
identified  the  new  species  with  E.  silvatica  Jacq.,  and  Kotschy 
with  E.  Kotschyana  Boiss.  Holmboe  remarks :  "  I  have  only 
seen  E.  Thompsonii  at  a  single  locality,  viz.  on  dry  slopes  between 
maquis-shrubs  near  the  village  of  Pissuri,  evidently  the  same 
place  where  Lascelles  has  also  collected  it  ....  it  was  only 
after  examination  of  Kotschy's  materials  from  the  pine-forest 
of  Prodromo  (U.  K.  899  in  Herb.  Imper.  Vindob.)  that  I  arrived 
at  a  definite  conclusion  regarding  the  nature  of  this  plant. 
Probably  endemical  in  Cyprus." 

Euphorbia  lanata  Sieber  (1826)  near  Kophino  (Lascelles), 
Larnaka  (Sintenis  894  !) :  an  earlier  name  is  E.  malacophylla 
Clarke,  Travels  (1817). 

Aristolochia  sempervirens  L.  (teste  Kotschy),  only  known  from 
Crete,  is  probably  A.  altissima  Desf. 

Nigella  stellaris  Boiss.     Anadhyron?  (Lascelles).     "As  this 
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species  is  else  quite  unknown  in  Cyprus,  the  specimens  determined 
thus  may  be  suspected  to  belong  to  N.  fumariaefolia  Kotschy," 
which  is  common  in  the  lower  regions. 

Sechtm  jMlestmum  Boiss.  Pentedactylos  (Lascelles).  "  This 
is  a  species  closely  allied  to  S.  pallidum  M.  B.,  and  hitherto  only 
known  from  the  mountains  of  Syria  and  Palestine."  It  is  doubted 
by  Holmboe  for  Cyprus. 

Heliotropium  nndulatum  Vahl.  "  Common  everywhere " 
(Lascelles).  Not  collected  by  others,  and  may  be  H.  villosum 
Willd. 

Onosma  frutescens  Lam.  Hagios  Hilarion  (Lascelles).  Is 
probably  0.  caespitosum  Kotschy,  which  grows  there  abundantly, 
and  is  endemic. 

Odontites  lutea  L.  Cyprus  (Lascelles).  Is  possibly  the  endemic 
0.  cypria  Boiss.  Here,  also,  should  be  placed  0.  frutescens 
Poech.,  Enum.  Plant.  Cyp.  (1842)  and  0.  Bocconi  Kotschy, 
Cypern  (1865). 

Anthemis  montana  var.  tenuiloba  Boiss.  Cyprus  (Sibthorp). 
Is  A.  complanata  Halacsy. 

Carlina  curetuvi  Heldr.  Between  Platraes  and  Pera-Pedia 
(Lascelles),  is  G.  involucrata  Poir.,  a  subspecies  of  C.  corijm- 
bosa  L. 

C.  lanata  var.  pygmaea  Post  is  described  as  a  new  species, 
G.  pygmaea  (Post)  Holmboe,  especially  distinguished  by  the  scales 
of  the  involucre. 

Onopordon  Sibthorpianum  Boiss.  et  Heldr.  (Sintenis,  No.  545) 
is  the  subspecies  0.  anatolicum  Boiss.  et  Heldr. 

Crupina  vulgaris  Cass.,  of  Kotschy,  is  C.  Grupinastrum  Vis. 

Gentaurea  Bchen  L.,  of  Sibthorp,  is  probably  Scrratula  cerinthe- 
folia  Boiss.  Fl.  Orient,  iii.  585  (1875).  "The  combination  Serra- 
tula  cerinthefolia  does  not  occur  earlier,  although  Sibthorp  and 
Smith  both  there  and  in  Index  Keivensis  are  erroneously  quoted 
as  authors." 

Gichorium  Intybus  L.,  of  Kotschy,  is  G.  pumilum  Jacq. 

Arnoseris  pusilla  Gaertn.  Woods  near  Prodromo  (Kotschy, 
814),  is  Hyoseris  glabra  subspecies  H.  minima  Cyrill. 

H.  Stuart  Thompson. 

0.  Stapp  :  The  Southern  Element  in  the  British  Flora.  Re- 
printed from  A.  Engler's  Botanische  Jahrbiicher,  Band  50, 
pp.  509  to  525.     Leipzig  k  Berlin  :  W.  Engelmann.     1914. 

This  is  a  very  able  and  carefully  worked  out  account  of  the 
"  Atlantic  "  and  "  Mediterranean  "  elements  of  British  and  Irish 
vegetation  ;  togotlier  witli  a  sketch  of  the  views  as  to  their  origin 
held  by  Forbes,  Engler,  Mr.  Clement  Reid,  Dr.  Scharff,  and  the 
author. 

Field-botanists  may  well  hesitate,  in  face  of  tlie  fairly  numerous 
endemic  species  found  in  our  islands,  and  of  several  others  which 
occur  quite  locally,  at  a  great  distance  from  any  Continental  station, 
before  fully  accepting  Mr.  Reid's  theory  tliat  "  no  temperate  dora 
could  have  survived  the  conditions  prevailing  in  the  islands  during 
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the  Glacial  period  ;  that  the  existing  flora,  apart  from  a  few  Arctic 
and  Alpine  species,  came  in  towards  the  end  of,  and  after,  that 
period ;  and  that  especially  the  '  Atlantic  or  Lusitanian  '  (also 
referred  to  as  '  Pyrenean  ')  and  the  '  American  '  and  '  limestone  ' 
elements  arrived,  and  mav  be  still  arrive,  bv  chance  introduction 
of  seeds,  now  mainly  due  to  birds  driven  by  exceptional  gales" 
(p.  509).  It  has  been  pointed  out  that  birds  usually  migrate 
fasting  ;  and,  although  ducks,  &c.,  doubtless  convey  some  seeds  by 
mud  adhering  to  their  feet,  this  is  unlikely  to  happen  in  cases  of 
prolonged  flight.  On  the  whole,  it  may  fairly  be  argued  that  no 
sweeping  generalisation  can  account  for  all  the  facts. 

Our  southern  plants  are  dealt  with  under  three  heads: — 
1.  Species  (13)  found  on  and  near  cultivated  land  ;  these  include 
our  eight  Fumaria,  some  of  which  Dr.  Stapf  (I  believe,  rightly) 
thinks  may  possibly  be  native,  and  Antirrhinum  majus,  which  has 
little  or  no  claim  to  this  rank.  2.  Species  (48)  confined  to  the 
coasts  (littoral  species).  Tamarix  anglica  is  most  likely  intro- 
duced, even  in  Cornwall.  3.  Species  (95)  neither  littoral  nor 
confined  to  the  neighbourhood  of  cultivated  land.  Of  these 
Gonopodium,  Carduus  pycnocephalus  (i.e.  crispus,  auct.  angl.), 
Erica  cinerea,  E.  Tetralix,  Scilla  noyi-scripta,  and  S.  verna,  can 
hardly  be  called  southern  plants.  Notable  omissions  are  Trifolium 
strictum,  Leucojum  cestivum  (truly  wild!),  and  L.  vernum;  the 
status  of  the  last-named  is,  however,  open  to  question. 

The  second  and  third  groups  have  ten  columns  annexed, 
giving  their  northern  limit  on  the  Continent ;  West,  South,  and 
East  limit,  in  Great  Britain,  and  West  and  East  in  Ireland  ; 
character  of  habitat ;  vice-counties  or  (Irish)  divisions  ;  and  type, 
according  to  Watson. 

A  useful  Summary  concludes  this  excellent  paper.  It  deserves 
more  thorough  analysis  than  is  possible  within  the  compass  of  a 
short  notice.  ^^^^^^  S_  Marshall. 

Fundamentals  of  Plant  Breeding.     By  John  M.  Coulter,  Ph.D. 
D.  Appleton  &  Co.     1914.     6s.  net. 

The  critic  who  sets  out  to  review  this  book  finds  himself 
confronted  with  a  very  difficult  task.  He  cannot  fail  to  be 
attracted  by  the  direct  and  clear  style  in  which  it  is  written  ; 
nor  can  he  fail  to  recognise  the  sound  and  wide  knowledge  of 
botany  which  distinguishes  the  author.  Nevertheless,  if  the 
critic  happens  to  be  conversant  with  the  practical  side  of  horti- 
culture or  agriculture,  he  is  driven  to  the  conclusion  that  this 
work — despite  its  easy  style  and  considerable  body  of  informa- 
tion— is  by  no  means  free  from  the  imperfections  which  charac- 
terise so  many  of  the  books  which  seek  to  popularise  the  science  of 
genetics. 

These  defects,  common  to  this  class  of  book,  appear  to  be  of 
two  kinds,  and  are  traceable  to  the  fact  that  the  books  are  written 
by  botanists  who  have  been  moved  by  the  rapid  current  of  genetical 
discovery  to  write  upon  the  subject.  Of  these  defects  the  first  lies 
in  the  failui'e  to  recognise  or  propound   precisely  wherein  the 
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methods  of  genetical  research  are  of  immediate  service  to  the 
practical  plant-breeder,  and  in  advancing  claims  for  those  methods 
which  experience  can  scarcely  justify. 

As  a  consequence,  the  men  engaged  in  the  work  of  plant 
improvement  fail  to  find  these  books  of  much  practical  service, 
and  prefer  to  continue  to  work  on  the  old  lines  which,  though 
defective,  have  led  to  wonderful  results.  The  rule  of  thumb 
method  of  the  practical  breeder  has  transformed  Nature. 
The  teacher  of  genetics  undertakes  to  show  that  man  how  the 
work  may  be  done  with  greater  despatch  and  completeness.  Yet 
the  teacher  is  unable,  as  a  general  rule  and  in  the  present  state  of 
knowledge,  to  do  more  than  indicate  useful  precautions  and  time- 
saving  procedures.  Consider,  for  example,  the  genetical  problem 
involved  in  the  sorting  out  or  production  of  the  three  or  four 
races — early,  mid-season,  and  late — of  the  culinary  pea.  The 
practical  man  produced  these  pure  breeding  races  long  ago  ;  the 
geneticist  is  not  able  at  the  present  moment  to  lay  down  precise 
rules,  obedience  to  which  would  lead  to  the  result  already 
achieved. 

Thus  it  is  that,  although  the  general  reader  will  find  Prof. 
Coulter's  book  interesting,  the  practical  man  must  still  await  the 
guidance  that  he  needs. 

The  second  defect  which  this  book  shares  with  others  of  its 
kind  is  the  neglect  to  state  precisely  what  it  claims  to  show.  x\s 
an  example,  we  may  choose  the  chapter  on  How  to  Secure 
Drought-resistance.  The  writer  points  out  that  drought-resistant 
forms  must  first  be  discovered  and  "  pedigreed  for  inheritance." 
He  observes  that  this  property  must  next  be  coml)ined  with 
quality.  He  avers  that  the  drought-resistant  race  may  be 
brought  up  to  the  standand  of  quality  by  continuous  selection, 
admitting  that  it  may  be  a  slow  process  ;  but,  for  our  part,  we 
know  of  no  recorded  case  in  whicii  selection  has  done  tliis  work. 
As  an  alternative,  he  suggests  the  usual  method  of  crossing  the 
resistant  race  with  one  of  desired  quality,  in  order  to  secure  the 
combination  in  a  hybrid.  As  to  the  method  to  be  followed,  all 
that  is  vouchsafed  is  the  following  statement  which,  by  its 
reticence,  is  frankly  useless  : — "  It  will  be  remembered  that  the 
desired  combination  will  not  occur  in  all  the  progeny ;  but  if 
enough  hybrids  are  produced,  the  desired  combination  will  be 
found  ....  if  drought-resistance  and  quality  behave  as  unit 
characters,  only  half  of  the  progeny  of  the  hybrids  would  continue 
the  desired  combination." 

Even  though  we  assume  that  drought-resistance  (D)  and 
quality  (Q)  are  unit  characters,  the  statement  is  incorrect,  for  in 
that  case  we  have  by  crossing  Dq  and  dQ: — 1\  =  Dd  Qq, 
and  in  F,,  we  shall  have  in  sixteen  offspring  nine  with  the 
desired  combination ;  but  of  the  nine  only  one  is  pure  for  these 
characters.  If,  moreover,  as  is  most  probable,  one  or  other 
"  character  "  is  a  recessive,  or  if  it  depend  not  on  a  single  factor 
but  on  several  —and  quality  may  well  depend  on  many — the 
problem  becomes  far  more  complicated  than  would  appear 
Journal  of  Botany. — Vol.  53.       [June,  1915.]  v 
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from  the  sentence  we  have  quoted.  It  may  be  claimed  on 
'  behalf  of  the  author  that  his  aim  is  to  appeal  to  the  general 
reader  rather  than  to  the  working  plant-breeder.  Yet,  although 
this  be  admitted,  the  criticisms  remain  valid,  for  "  science  is 
measurement,"  and  if  the  measures  meted  out  are  inaccurate  or 
vague,  the  volume  which  publishes  them  does  not  fulfil  the 
conditions  required  of  a  work  of  science.  -p    j^ 


The  Potamogetons  {Pond  Weeds)  of  the  British  Isles,  with  Descrip- 
tions of  all  the  Species,  Varieties,  and  Hybrids.  By  Alfred 
Fryer,  A.L.S.,  and  Arthur  Bennett,  A.L.S.  (The  Lucens 
Group  edited  from  Mr.  Fryer's  Manuscript  Notes  by  A.  H. 
Evans,  F.Z.S.)  Illustrated  by  Eobert  Morgan,  F.L.S.,  and 
others.  London ;  L.  Keeve  &  Co.  1915.  Quarto,  pp.  x,  94  ; 
60  plates.     Price  £5  5s.,  coloured  ;  £3  15s.,  uncoloured. 

The  completion  of  this  fine  book  (the  most  important  and 
profusely  illustrated  complete  monograph  on  any  large  critical 
genus  of  our  country  hitherto  published)  will  be  very  welcome  to 
those  who  can  afford  its  cost.  The  co-operation  of  Messrs. 
Bennett  and  Fryer,  whose  combined  knowledge  was  unrivalled, 
with  a  draughtsman  so  enthusiastic  and  talented  as  the  late  Eobert 
Morgan,  has  been  invaluable ;  it  is  unfortunate  that  neither  the 
original  author  nor  the  artist  lived  to  complete  their  task,  though 
Mr.  Evans  was  able  to  compile  the  section  dealing  with  the  Lucens 
group  from  Fryer's  notes  and  personal  information,  so  as  to 
represent  his  final  ideas  ;  and  little  or  nothing  has  been  lost 
through  Mr.  Bennett's  having  to  undertake  the  grass-leaved 
group,  in  the  knowledge  of  which  he  is  facile  princeps,  and  in 
which,  as  he  says,  his  colleague  had  not  taken  quite  the  same 
keen  interest  as  in  the  others. 

Seventeen  years  have  passed  since  Mr.  Britten  wrote  a  notice 
of  the  first  part  issued  (Journ.  Bot.  1898,  354) ;  and  his  criticism 
is  very  just.  The  one  serious  drawback  to  which  attention  was 
then  called — that  the  plates  bore  no  names — was  probably  irre- 
mediable ;  but  it  would  have  been  a  good  thing  if  a  complete 
account  of  the  distribution  of  each  species  in  Britain  had  been 
given  as  an  appendix,  in  accordance  with  his  suggestion. 

All  the  plates  are  good,  though  the  superexcellence  of  Morgan's 
drawings  makes  the  last  twelve,  by  other  hands,  look  relatively 
poor ;  the  twisted  foliage  of  tab.  53  (P.  Friesii)  seems  unnatural. 
P.  vaginatus  was  drawn  from  Swedish  specimens,  as  fresh  material 
from  Shetland  could  not  be  obtained.  There  is  a  reduced  figure 
(in  the  text)  of  P.  p)emisylvanicus,  naturalized  in  a  canal  near 
Halifax;  "I  believe  this  to  be  the  only  instance  of  the  introduc- 
tion of  a  Potamogeton  "  (Ar.  B.).  In  some  cases  more  than  one 
illustration  of  a  species  is  given;  for  instance,  we  have  three 
representations  of  P  aljjinus,  and  its  fruit  is  portrayed  on  tab.  26 
(P.  2^^'(slong2is). 

Mr.  Bennett  has  written  a  four-page  introduction,  dealing 
mainly  with  the  genus  as  a  whole.    He  mentions  that  Dr.  Graebner, 
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in  the  Pflanzeyireich  (1907),  admits  eighty-seven  species  and  about 
forty-seven  hybrids,  besides  factors  of  lower  rank,  as  existing  in 
the  world;  in  addition  to  one  species  omitted  by  him,  about 
eleven  species  and  eighteen  subspecies  or  hybrids  have  since  been 
described.  Forty-two  species  are  limited  to  one  country  each; 
and  only  P.  2)ectinatus  is  found  in  all  the  six  areas  of  zoological 
distribution  defined  by  A.  R.  Wallace.  "  The  limitation  of  the 
species  is  undoubtedly  somewhat  difficult,  as  some  of  them  are 
exceedingly  variable,  being  split  up  into  petty  varieties  which  are 
merely  the  description  of  individuals,  whilst  happily  others  will 
not  lend  themselves  to  be  so  divided.  Considered  from  the  local 
point  of  view,  this  splitting  up  into  varieties  is  of  value  so  long  as 
they  are  held  to  be  local  variations  ;  studied  in  connection  with 
their  environment  as  to  colour,  depth,  density,  chemical  composi- 
tion of  the  water,  &c.,  they  would  in  time  evolve  many  interesting 
facts  on  their  origin  and  evolution."  Mr.  Bennett  advises  that 
the  grass-leaved  species  should  be  cultivated,  as  was  done  by 
Fryer  with  so  many  of  the  broad-leaved  ones ;  and  useful  hints 
for  growing  them  are  given. 

A  careful  but  concise  key  to  the  species  is  followed  by  a  short 
sketch  of  the  more  important  characters,  in  which  due  stress  is 
laid  on  the  value  of  ripe  fruit  for  determination.  After  mentioning 
Koch's  five  main  groups,  and  pointing  out  that  some  species 
combine  the  features  of  two  or  more.  Fryer  goes  on  to  explain  his 
use  of  special  terms: — Variety,  for  more  or  less  permanently 
differing  variations  of  fertile  species  (hybrids  appear  to  be,  practi- 
cally, always  sterile) ;  state,  for  transient  differences,  dependent 
on  individual  or  local  conditions  ;  forma,  for  hybrids  materially 
distinct  from  the  plants  originally  described.  "  No  attempt  is 
made  at  unravelling  the  intricacies  of  synonymy  "  ;  therefore  such 
very  uncertain  names  as  P.  compressus  L.  and  P.  cjramineus  L. 
are  discarded. 

Brevity  being  desirable,  I  had  better  confine  myself  to  a 
limited  number  of  details  ;  it  should,  however,  be  mentioned  that 
Fryer  rejected  many  of  the  alleged  "varieties,"  though  he  usually, 
and  quite  wisely,  described  the  known  hybrids  (sometimes  spoken 
of  as  "hybrid  species")  with  as  much  minuteness  as  the  true 
species. 

P.  iiuitans  Roth  is  finally  determined,  in  accordance  with 
Beeby's  original  investigations,  as  being  P.  natans  x  lucens ;  and 
P.  Kirkii  Syme  as  (probably)  P.  natans  x  polygon ifolius.  It  is 
pointed  out  that  the  resemblance  between  P.  natans  and  P.  poli/- 
gonifolius  is  merely  superficial,  the  latter  possibly  approaching 
P.  liicens  almost  as  nearly.  Of  the  difficult  P.  Drucci  from  Berk- 
shire, which  "  has  the  most  beautiful  foliage  of  any  of  our  British 
forms,"  it  is  said  that  "probably  Mr.  Druco  is  correct  in  supposing 
it  to  be  alpinus  x  natans."  The  true  rank  of  P.  Gri^tliii  remains 
doubtful,  pending  further  cultural  experiments ;  but  the  balance 
of  present  evidence  is  in  favour  of  its  claim  to  specific  rank. 
P.  serratus  Huds.,  after  nearly  ton  years'  observation,  was  found 
to  be  "merely  a  state  which  reverts  on  the  sam    individual  to  the 
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typical  form  of  the  species  "  ;  and  P.  crispus  var.  cornutus  is  only 
the  type.  "P.  densus  is  not  very  nearly  allied  to  any  other  species 
in  the  genus,  and  probably  will  be  separated  under  a  subgeneric 
name,  at  least,  when  the  whole  of  the  Potamogetons  shall  be 
sufficiently  known  to  make  a  monograph  of  the  genus  possible." 
P.  graminifolius  stands  as  distinct  from  the  closely  allied  P. 
heterophylkis ;  this  treatment  has  the  advantage  of  convenience, 
besides  its  probable  accuracy.  Mr.  Bennett  notes  that  "  to  the 
end  of  his  life  Fryer  was  somewhat  uncertain  as  to  the  specific 
validity  "  of  P.  falcatus  ;  but  the  perfect  fruit  strongly  favours  its 
segregation.  P.  nitens  (curvifolms)  "  is  no  one  definite  form,  but 
is  an  aggregate  of  several  distinct  hybrids,  all  of  which  agree  in 
having  P.  perfoliatus  as  one  parent."  This  points  to  the  need  of 
working  out  the  various  plants  which  have  been  so  named  ;  I 
have  gathered  "nitens"  several  times  in  Scotland,  and  believe 
the  whole  series  to  be  P.  heterophyllus  x  perfoliatus,  which  were, 
in  almost  every  case,  the  only  possible  factors.  The  name 
P.  Zizii  Mert.  &  Koch  has  been  retained,  "as  that  of  angustifolius 
has,  according  to  the  Americans,  been  previously  used  in  the 
genus  "  ;  but,  unless  this  applies  to  a  valid  species,  P.  angusti- 
folius Berchtold  k  Presl  would  appear  to  be  right.  On  similar 
grounds,  x  P.  salignus  Fryer  is  made  to  displace  X  P.  decipieiis 
'^ olte vsbY. salicifolius  Ar.  Benn.  (P.  salicifolius  Wolfgang).  Under 
P.  zoster (Bfolius  it  is  noted  that  "  the  Scotch  specimens  are 
generally  longer-leaved  than  the  English,  and  more  acute." 
P.  Sturrockii  (a  most  lovely  plant,  when  fresh)  retains  its  rank  as 
a  full  species  ;  it  certainly  looks  quite  different  from  any  pusillus 
forms  that  I  have  seen.  By  a  slip,  P.  pectinatus  has  been  credited 
to  eighty-eight  '  counties,'  instead  of  vice-counties.  P.  marinus 
Li.  (non  Huds.)  denotes  a  plant  more  familiar  under  the  name  of 
P.  fiUformis  Nolte. 

There  are  a  few  provoking,  though  unimportant  typographical 
errors,  which  should  have  been  rectified  ;  but  the  intrinsic  merit 
of  the  book  is  extremely  high,  and  it  should  greatly  help  students 

abroad,  as  well  as  at  home.  -n  o   ivr 

Edward  S.  Marshall. 


The  Thirtieth  Annual  Beport  of  the  Watso7i  Botanical  Exchange 
Club,  1913-1914.  Cambridge  :  J.  Webb  &  Co.,  Alexandra 
Street.     1915. 

When  noticing  (p.  91)  the  Beport  of  the  Botanical  Exchange 
Club  for  1913,  we  said  that  it  seemed  of  exceptional  interest ;  and 
the  same  may  certainly  be  said  of  the  Eeport  whose  name  stands 
at  the  head  of  this  notice.  The  inexhaustibility  of  the  relatively 
few  plants  which  make  up  the  flora  of  this  group  of  islands  is 
nowhere  more  conclusively  shown  than  in  the  Keports  of  these 
two  Exchange  Clubs.  We  do  not  know  how  far  specimens  of  the 
more  interesting  of  the  plants  commented  on  therein  find  their 
way  into  the  leading  Continental  herbaria,  but  it  is  eminently 
desirable  that  both  the  Eeports  and  specimens  illustrating  them 
should  be  represented  in  the  chief  Continental  centres. 
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The  Eeport  is  as  usual  edited  by  Mr.  George  Goode  ;  the 
distribution  of  specimens  this  year  has  been  made  by  Mr.  J.  E. 
Little,  of  Crofton,  Hitchin,  in  whom  we  have  an  important 
accession  to  the  ranks  of  British  botanists,  whether  as  observer 
or  collector — excellence  in  one  of  these  capacities  does  not 
necessarily  imply  excellence  in  the  other.  His  long  note  on 
Spartina  Toxcnsendii — the  International  Eules  require  this  spel- 
ling— accompanied  as  it  is  by  two  interesting  views  of  its  growth 
from  photographs  by  Mr.  H.  S.  Thompson,  adds  to  our  knowledge 
of  this  interesting  plant  and  might  fittingly  have  appeared  in  this 
Journal,  where  S.  Tou-nsendii  had  its  beginning :  we  must,  it 
appears,  say  SjMr'tina,  not  Sparti'na.  Mr.  Little  has  numerous 
notes  upon  Erophila  ;  with  Mr.  Marshall  and  Mr.  Wheldon  as 
co-workers  it  seems  likely  tliat  the  segregates  of  this  pretty  little 
plant  will  be  thoroughly  worked  out. 

Among  the  notes  contributed  by  experts  in  certain  genera  may 
be  mentioned  those  of  Dr.  Drabble  on  the  Nominium  Section  of 
Viola,  Major  Wolley-Dod  and  Mr.  Barclay  on  Eoses,  Mr.  Eogers 
on  RiLhi,  Messrs.  Marshall  and  Linton  on  Hieracia,  Salices  and 
Carices  ;  comments  by  the  two  last-named,  Mr.  C.  E.  Salmon,  and 
Mr.  Little  are  scattered  through  the  Eeport.  Among  the  longest 
and  most  interesting  of  the  notes  on  individual  plants  are  those 
on  Potentilla  mixta,  Melamprjrum  pratense  var.  ericetorum,  Vicia 
gracilis  and  V.  angustifolia  var.  Bohartii,  Iberis  amara  var.  rufi- 
caulis  and  Helianthemum  Chamacistus,  by  Mr.  A.  J.  Wilmott ; 
the  two  last  have  a  somewhat  hortatory  tone,  but  we  have  all 
been  young !  Dr.  Moss  has  numerous  interesting  observations, 
especially  upon  Salicornia  ;  we  note  that  the  amiability  of  the 
editor  of  the  Eeport  allows  him  to  run  counter  to  almost  universal 
custom  and  the  International  Eules  by  spelling  proper  names 
without  capitals — c.  r/.  "smithiana"  :  an  idiosyncrasy  which  we 
ourselves,  on  account  of  Dr.  Moss's  characteristic — shall  we  say 
firmness '? — and  the  value  of  his  co-operation  have  been  compelled 
to  tolerate.  Another  matter  connected  with  nomenclature  which 
demands  more  space  than  can  be  afforded  here,  but  which  may  be 
discussed  more  fully  later,  is  indicated  by  Mr.  Marshall's  remark 
(p.  446)  that  "Eouy  places  cordifolia  as  his  a.  [of  Circcea 
lutctiana],  apparently  considering  it  to  be  the  normal  plant  " 
and  Dr.  Moss's  naming  (p.  457)  (Jucrcus  sessilijlora  Salisb. 
"  Q.  sessilijlora  var.  genuina" :  in  each  of  these  cases  it  would 
seem  that  the  binominal  has  practically  ceased  to  exist,  its  place 
being  taken  by  a  trinominal. 

We  are  inclined  to  think  (as  indeed  is  sometimes  admitted  to 
be  the  case,  see  pp.  450,  451)  that  in  certain  instances  the 
specimens  submitted  to  the  referees  as  identical  must  represent 
different  forms  :  e.  g.  what  Mr.  Little,  who  collected  it,  describes 
as  "  a  narrow-leaved  form,  with  creeping,  often  arcuate  stems  and 
small  tiowers  "  of  Banuncidus  Flammula,  appears  to  Mr.  C  E. 
Salmon  as  "  the  ordinary  form,  perhaps  a  little  narrower-leaved 
than  usual,"  while  Mr.  Marshall  places  it  under  var.  radica)is,  "but 
not   extreme,"  and  Mr.  Jackson  identities  it  with    var.  p)seiido- 


190  THE  JOURNAL  OF  BOTANY 

reptans  Syme.  Under  Spergularia  marginata  we  read  :  "  Yes  ; 
var.  glanduhsa  Druce.  E.  S.  M. :  Yes  ;  but  my  examples  do  not 
come  under  var.  glandulosa  Druce.  C.  E.  S."  Other  examples 
occur  elsewhere  in  the  Report — e.  g.  under  Zannichellia  palustris 
and  Anthoxanthum  odoratum. 

We  regret  that  exigencies  of  space  will  not  allow  us  to  extract 
some  of  the  more  interesting  of  the  notes  for  the  benefit  of  our 
readers.  Our  omission  to  do  so,  however,  emboldens  us  to  suggest 
that  the  Eeports  should  be  made  accessible  to  others  than  members 
of  the  Club  at  a  reasonable  price,  as  is  already  the  case,  though  at 
a  somewhat  high  rate,  with  those  of  the  Exchange  Club.  We 
may  be  wrong  in  thinking  that  the  work  of  British  botanists  on 
their  native  flora  is  insufficiently  recognized  abroad,  and  perhaps 
the  present  is  not  the  best  time  for  making  the  suggestion  ;  but 
in  any  case  their  observations  demand  more  general  recognition 
than  they  are  likely  to  receive  if  the  circulation  of  the  Eeports  is 
practically  confined  to  the  members  of  the  Clubs.  The  actual 
date  of  issue  should  appear  somewhere  on  the  Eeport :  the  only 
dates  in  the  present  issue  are  "December  1914,"  with  "  1915  "  on 
the  wrapper. 


BOOK-NOTES,     NEWS,    &c. 

Under  the  title  A  Chaplet  of  Herbs  (Eoutledge,  2s.  Qd.  net), 
Miss  Florence  Hine  has  brought  together  in  a  very  pretty  little  book 
a  number  of  "  gatherings  from  the  early  herbals."  These  are  divided 
into  two  parts,  the  first  containing  passages  relating  to  particular 
plants,  the  second  to  remedies  for  various  diseases  under  which 
they  are  arranged.  They  are  preceded  by  a  charming  introduc- 
tion of  twenty  pages,  in  which  the  author  summarizes  some 
characteristics  of  herbals  and  herbalists  in  a  manner  which  shows 
a  wide  and  sympathetic  acquaintance  with  the  subject.  It  is  to 
be  regretted  that  Miss  Hine  did  not  submit  her  book  to  some 
botanist  before  publication,  as  it  contains  slips  which  would  at 
once  have  been  detected  by  an  expert :  thus  she  places  together 
as  synonymous  "Eyebright — Speedwell — Euphrasie,"  though  the 
plant  which  "show'd  her  sapphire  blue"  bears  no  relation  to  that 
described  in  the  two  extracts  from  Turner  &  Culpeper,  nor  indeed 
to  the  "  Euphrasie  "  mentioned  by  Shenstone  ;  nor  is  it  easy  to 
understand  why  "Gromel"  is  identified  with  chickweed :  the 
"  Sanicle"  of  the  proverb  quoted  is  not  the  same  as  "Bear's  Ear" 
(Auricula).  There  is  an  excellent  bibliography,  which,  were  the 
fact  not  otherwise  apparent,  would  show"  the  great  care  that  has 
been  taken  in  this  compilation. 

At  the  meeting  of  the  Linnean  Society  on  May  7th,  1915,  Dr. 
Sarah  M.  Baker  and  Miss  Maude  H.  Bohling  contributed  a  paper 
"  On  the  Classification,  Morphology,  and  Ecology  of  the  Brown 
Seaweeds  of  the  Salt  Marsh."  The  authors  treated  the  subject 
thus : — Classification  :  Five  of  the  species  of  Fucoidece  common 
in   Britain  as  inhabitants   of  rocky  shores  are   represented   by 
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peculiar  varieties  on  the  salt  marsh.  Evidence  is  brought  forward 
to  show  that  these  forms,  although  they  differ  widely  in  their 
morphology  from  their  rock  ancestors,  are  to  be  regarded  as 
adaptational  varieties  or  "  ecads,"  in  the  terminology  of  Clements. 
Fucus  vesiculosus  L.  forms  a  long  series  of  ecads  whose  diversity 
has  caused  some  confusion  in  the  nomenclature ;  they  have 
appeared  most  commonly  under  the  names  F.  vohibilis  Huds., 
F.  lutarius  Kiitz.,  F.  halticus  Ag.,  F.  snbecostatus  Ag.,  or  as 
varieties  of  F.  vesiculosus  (var.  muscoides  Cott.  and  var.  spiralis 
Farlow).  These  forms  are  parallel  to  but  not  identical  with  the 
series  of  forms,  also  derived  from  F.  vesiculosus,  found  in  the 
loose-lying  associations  of  the  Baltic,  as  described  by  Svedelius 
and  Archichovsky.  It  is  proposed  to  group  all  the  salt-marsh 
ecads  from  each  species  under  one  megecad  "limicola,"  whose  chief 
characteristics — dwarf  habit ;  vegetative  reproduction  ;  spirality 
or  curling ;  and  absence  of  attachment  disc — are  common  to  the 
marsh  forms  of  all  the  species.  Under  this  megecad  of  F.  vesicu- 
losus it  is  proposed  to  use  the  three  ecads  e.  volubilis  Huds., 
e.  ccBspitosus,  and  e.  viuscoides  Cott.,  the  name  F.  halticus  Ag, 
being  rejected  as  liable  to  cause  confusion.  A  new  marsh  form  is 
described,  derived  from  F.  ceranoides  L.  Morphology :  Two 
general  methods  have  been  used  to  study  the  correlation  between 
the  morphological  peculiarities  of  the  marsh  Fucoids  and  the  new 
chemical  and  physical  conditions  of  their  environment.  The  first 
is  to  study  the  distribution  of  natural  varieties  of  one  species,  and 
the  second  to  examine  in  detail  exceptional  cases.  These  methods 
have  led  to  the  conclusions  that  dwarf  habit  is  mainly  conditioned 
by  exposure  and  lack  of  nutrient  salts.  Vegetative  reproduction 
is  caused  by  the  high  humidity  maintained  over  tlie  marsh  in  the 
intertidal  periods.  This  prevents  the  attainment  of  a  limiting 
concentration  in  the  cell-sap  necessary  as  a  stimulus  to  the 
formation  of  sexual  reproductive  organs.  The  cause  of  spirality 
is  probably  unequal  distribution  of  nutrient  salts.  The  same 
factors  were  shown  to  be  operative  in  causing  the  change  in 
morphology  of  the  floating  Sargasso  weed.  Ecology  :  Brown  sea- 
weeds may  function  on  salt  marshes  either  as  pioneer  vegetation, 
undergrowth,  or  covering  vegetation  after  erosion,  and  in  these 
capacities  often  play  an  important  part  in  the  economy  of  the 
marsh. 

The  nunil)cr  (vol.  iv.  No.  4)  of  the  Journal  of  Genetics  issued 
on  April  2Gth  contains  several  papers  of  botanical  interest.  Mr. 
E.  P.  Gregory  has  a  note  on  the  inheritance  of  heterostylism  in 
Primula  acaulis  and  a  paper  (with  two  plates)  on  variegation  in 
P.  sinensis.  Mr.  C.  J.  Bond  writes  on  the  primary  and  secondary 
sex  characters  and  some  abnormal  Begonia  flowers  and  on  the 
evolution  of  the  monoecious  condition  in  plants  (two  plates) ;  Dr. 
li.  R.Gates  defends  hnnself  somewhat  warmly  against  the  attacks 
of  Mr.  G.  H.  ShuU  (published  in  the  Journarof  Genetics  for  191-4) 
on  liis  conclusions  as  to  the  origin  and  beliaviour  of  LEnothcra 
ruhricahjx ;  Dr.  A.  E.  Everest  summarizes  recent  chemical  in- 
vestigations of  the  anthocyan  pigments  and  tlieir  bearing  upon 
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the  production  of  those  pigments  in  plants ;  and  Miss  M.  Wheldale 
continues  her  summary  of  our  present  knowledge*  of  the  chemistry 
of  the  Mendelian  factors  for  flower-colours. 

It  may  be  doubted  whether  a  Londoner  can  obtain  better 
value  for  a  guinea  than  by  spending  it  in  becoming  a  member  of 
the  Royal  Horticultural  Society.  For  this  sum  he  not  only  obtains 
admission  to  a  number  of  interesting  shows  and  lectures,  but  he 
also  receives  twice  a  year  a  thick  part  of  the  Society's  Journal, 
which  always  contains  a  number  of  papers  of  botanical  as  well  as 
of  horticultural  interest.  In  the  number  just  issued  in  April,  for 
example,  we  find  a  paper  by  Miss  Edith  Saunders  on  the  history 
and  literature  of  the  Double  Stock  ;  a  guide  to  the  literature  of 
Pomology,  by  Mr.  E.  A.  Bunyard  ;  an  account  of  the  Iris  leaf- 
blotch  disease  {Heterosporium  gracile  Sacc),  by  Mr.  J.  K.  Eams- 
bottom  ;  and  a  delightful  essay  on  books  for  an  amateur  gardener's 
library,  by  Mr.  E.  A.  Bowles.  There  are  also  numerous  papers  of 
purely  horticultural  interest,  as  well  as  a  report  of  the  proceedings 
of  the  various  Committees  of  the  Society. 

We  are  indebted  to  M.  R.  Chodat  for  a  copy  of  his  interesting 
biography  of  the  late  William  Barbey  (Barbey-Boissier)  (1842- 
1914)  reprinted  from  the  Bulletin  de  la  Societe  Botanique  cle  Geneve 
for  December  last.  The  notice  is  accompanied  by  an  excellent 
portrait  in  colour  reproduced  from  an  oil  painting  by  the  botanist's 
eldest  son.  A  slight  correction  may  be  made  as  to  the  materials 
for  Gaudin's  Flora  Helvetica,  which  it  is  stated  that  Barbey 
obtained  by  exchange  from  the  Department  of  Botany  of  the 
British  Museum  :  the  exchange,  we  believe,  was  effected  thi'ough 
Sir  Joseph  Hooker,  representing  Kew,  Gaudin's  plants  being  in- 
cluded in  the  Gay  herbarium  which  came  into  Sir  Joseph's  hands 
for  the  purpose  of  selection  and  disposal. 

The  first  part  of  the  second  section  of  vol.  v.  of  the  Flora 
Capensis,  which  appeared  in  April,  contains  the  following  orders  : 
ThymelaacecB,  by  Mr.  C.  H.  Wright ;  PenceacecB  and  Geissolomacece, 
by  Miss  E.  L.  Stephens,  of  the  South  African  College,  Cape  Town; 
LoranthacecB,  by  Mr.  T.  A.  Sprague  ;  Santalacece,  by  Mr.  A.  W.  Hill ; 
in  the  genus  Thesium,  in  the  last-named  order,  128  species  are 
enumerated,  a  large  proportion  of  which  were  first  described  by 
Mr.  Hill  in  the  Kew  Bulletin. 

We  understand  that  a  Department  of  Plant  Pathology  for 
Great  Britain  and  the  Colonies  has  been  established  at  Kew 
under  the  superintendence  of  Mr.  A.  D.  Cotton,  whose  name 
will  be  familiar  to  our  readers  in  connection  with  algology. 
He  will  have  the  assistance  of  Mr.  W.  B.  Brierley,  who  has 
recently  lectured  on  economic  botany  at  the  Victoria  University, 
Manchester. 
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A    REVISION   OF  SALMEA  and  some  ALLIED    GENERA. 

By  S.  F.  Blake,  A.M. 

The  genus  Salmea  of  the  helianthoid  CompositcB  was  established 
by  De  CandoUe  in  1813  to  contain  three  species,  two  of  which  had 
previously  been  described  by  Linnaeus  [Salmea  scandens  (L.j  DC.) 
and  Swartz  (S.  hirsuta  (Sw.)  DC.)  under  the  genus  Biclens,  while 
the  third  (S.  eiipatoria  DC.)  was  described  as  new,  but  is  now 
generally  referred  to  the  synonymy  of  S.  scandens.  In  1817 
Robert  Brown  (Trans.  Linn.  Soc.  xii.  112)  gave  an  emended 
generic  character,  and  added  the  new  species  S.  ?  curviflora  with 
a  very  brief  description,  which  has  since  led  to  confusion  in  the 
treatment  of  this  and  one  or  two  related  Mexican  species.  In  the 
Genera  Plantarum  of  Bentham  &  Hooker  fil.,  S.  curviflora  w^as 
specially  mentioned  as  a  true  member  of  the  genus,  in  spite  of 
certain  peculiarities ;  but  in  1881  it  was  referred  by  Hemsley  to 
the  genus  Otopappus  Benth.,  where  it  has  since  remained.  In 
1819  Sprengel  renamed  the  genus  Ilopkirkia  (retained  in  his  Syn. 
iii.  413  (182G)),  because  of  the  previous  Sahnia  of  Cav.  (Ic.  iii. 
24,  t.  21G  (1791) )  and  Sahnia  of  Willd.  (Gesell.  Naturf.  Fr.  Berl. 
Mag.  V.  399  (1811));  but  as  neither  of  these  genera  is  now 
accepted,  the  name  Salmea  is  still  vaUd  by  the  International  Rules 
of  Nomenclature. 

In  1827  three  new  species  (S.  grandiceps,  S.  parviceps,  S.  op- 
positiceps  ■'•)  were  described  by  Cassini  from  fragments  in  the 
Jussieu  Herbarium.  Although  efforts  have  been  made  by  some 
authors  to  retain  one  or  another  of  them,  all  are  now  generallv 
referred  to  the  synonymy  of  S.  scandeyis,  despite  the  reference  of 
S.  oppositiccps  by  De  CandoUo  and  the  Index  Keivensis  to  S.  hirsuta 
(Sw.)  DC.  During  the  'forties  Stoudel  transferred  Sprengel's 
Ilopkirkia  fruticulosa  to  Salmea,  S.  angustifolia  was  described  by 
Bentham  from  Mexico,  and  S.  salicifolia  Brongn.,  which  seems 
from  description  to  be  a  form  of  S'.  scandens,  was  described  from 
material  grown  at  the  Jardin  des  Plantes.  During  tho  'sixties  a 
revision  of  the  genus  as  known  in  the  West  Indies  was  given  by 
Grisebacli,  and  five  new  species  were  published  by  him  and  by 
Charles  Wright. 

In  1873  Bentham  described  in  the  Genera  Plantarum  two  new 
genera  nearly  allied  to  Salmea — Otopappus,  from  Nicaragua,  the 
type  species  of  which  was  described  and  figured  in  1873,  and 
Salmeopsis,  from  Brazil,  whoso  only  species  was  also  described 
and  figured  in  1873.  Hemsley,  in  1831,  listed  from  Mexico  and 
Central  America  three  species  of  Salmea,  one  of  which  was  new, 
and  amended  the  character  of  Otopappus  by  including  in  it 
0.  curvijlorus  (R.  Br.)  Homsl.  and  tho  new^  species  0.  cpaleaceus 
and    0.   robustus.       In   1887    Salmea   nitida    Sch.     Bip.    MSS. 

*  It  is  probable  that  the  specimens  upon  which  these  specific  names  were 
based  are  no  longer  in  existence.  M.  F.  Gagnopain,  of  the  Paris  Herbarium, 
writes  me  (under  date  March  23rd,  I'Jlo)  that  there  are  no  specimens  of  Siilmea 
in  the  Jussieu  Herbarium. 
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was  added  to  the  synonymy  of  S.  scandens  by  Klatt,  and 
ZexmeJiia  {Otopapims)  tequilana  was  published  by  Gray  from 
Palmer's  Jaliscan  collection  of  the  previous  year.  In  1891 
0.  alternifolms  was  published  from  Mexico  by  Eobinson.  In 
the  previous  year  Hoffmann,  in  the  Pflanzenfamilien,  following 
Gray's  hint  of  1887,  had  sunk  Otopappus  to  sectional  rank 
under  Zexmenia,  an  act  in  which  he  is  not  likely  to  be 
followed  by  anyone  acquainted  with  the  characters  of  the 
genera  concerned.  In  1891,  also,  Watson  described  S.  Palmeri 
from  Jalisco,  and  in  1892  Britton  published  S.  viikanioides  from 
Bolivia,  anomalous  in  the  genus  as  then  constituted  by  reason  of 
its  radiate  heads,  although  these  were  not  referred  to  in  the 
original  characterization. 

Klatt  in  1894,  thoroughly  misunderstanding  the  general 
character  of  Otopai^inis,  transferred  to  it  five  species  (0.  Aschen- 
bornii,  0.  oaxacanus  (DC.),  0.  olivaceus,  0.  ])erymenioides  (Sch. 
Bip.),  0.  Robinsonii),  all  of  which,  except  the  last,  had  previously 
been  described  by  himself  or  other  authors  under  Verbesina,  to 
which  genus  they  were  retransferred  by  Eobinson  and  Green- 
man  in  their  revision  of  that  genus  in  1899.  In  1895  Coulter 
published  a  variety  of  0.  mcrviflorus  (var.  glabratus  Coult.)  from 
Guatemala. 

In  1901  Urban  pubhshed  an  important  and  suggestive  paper 
on  the  group,  in  which  the  new  genus  Notoptera,  based  on  Bidens 
hirsuta  Sw.,  was  described,  with  the  new  var.  Eggersii  Urb.  and 
the  insufficiently  characterized  N.  guatemalensis  Urb.,  and  the 
relationships  of  Salmea  curviflora  R.  Br.,  S.  viikanioides  Britton, 
and  Otopa2:)ims  acuminatus  Wats,  to  Notoptera  were  discussed. 
After  an  examination  of  type  material  of  the  species  concerned,  it 
seems  to  the  writer  that  the  three  species  mentioned,  with  the 
exception  of  S.  mikanioides,  w^hich  certainly  belongs  to  the  genus 
Zexmenia,  must,  together  with  0.  epaleaceus  Hemsl.  and  0.  brevipes 
Eob.,  be  transferred  to  the  genus  Notop)tera  if  the  three  genera 
are  to  be  retained  in  full  rank,  a  course  which  seems  best  to  accord 
with  the  general  treatment  of  this  difficult  group  of  the  Comi^sitce. 
In  1904  Greenman  described  Salmea  Gaumeri  from  Guatemala 
(transferred  to  Notoptera  in  1907),  and  Otopappus  epaleaceus 
var.  (?)  Pringlei  from  Southern  Mexico,  and  transferred  to 
Salmea  Coulter's  Otopappus  curviflorus  var.  glabratus  of  1895  ; 
and  in  1905  Otopappiis  syncephalus  J.  D.  Sm.  was  published  from 
Guatemala.  Eobinson  in  1909  described  Otopappus  brevipes  from 
Chiapas,  referring  0.  curviflorus  var.  glabratus  Coult.  to  it  as  a 
variety,  and  uniting  0.  acitminatus  Wats,  as  a  variety  to  Zexmenia 
tequilana  Gray,  referred  both  to  Otopappus.  Brandegee,  in  the 
same  year,  published  0.  xantliocarphus  from  Purpus's  Puebla 
collection  of  1908.  Since  that  date  nothing  of  importance  has 
been  published  on  any  of  these  genera. 

The  four  genera  here  considered  [Salmea  DC,  Salmeopsis 
Benth.,  Notoptera  Urb.,  Otopappus  Benth.)  form  a  closely  related 
group  among  the  Verbesinina  with  strongly  compressed  disk 
achenes.      All  have    strictly  opposite  leaves  and   small   heads, 
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strictly  discoid  in  Salmea  and  Salmeopsis,  either  discoid  or  radiate 
(a  character  of  no  great  importance  in  HelianthoidecB)  in  the  other 
two  genera,  the  rays  when  present  being  usually  styliferous  and 
fertile,  rarely  sterile.  The  receptacle  varies  from  barely  convex  in 
Otopcvppus  to  long-conic  in  most  species  of  Salmea,  but  does  not 
afford  a  satisfactory  basis  for  generic  division,  and  the  pales, 
involucre,  stamens,  and  style- branches  are  too  much  alike  through- 
out the  group  to  present  good  characters.  In  a  group  of  three 
discoid  species  {Salmea  curviflora,  Otopappiis  brevipes,  and  a  new 
species),  the  disk  corollas  are  strongly  reflexed  even  from  an  early 
stage,  but  this  character  does  not  seem  to  be  properly  considered 
as  of  generic  value,  particularly  since  in  other  species  with  radiate 
heads  a  decided  approach  to  the  same  condition  is  seen,  and  it  is 
here  taken  as  of  merely  sectional  value.  In  default  of  other 
grounds  for  separation,  one  is  compelled  to  have  recourse  to  the 
fruit,  from  which  characters  may  be  drawn  which,  though  some- 
times leading  to  apparently  anomalous  results  in  the  separation 
of  species  in  all  other  characters  seemingly  very  closely  allied, 
are  at  any  rate  definite  and  stateable  without  compromising 
exceptions.  The  five  collections  in  the  British  Museum,  for 
instance,  distributed  under  the  names  Zexmenia  tequilana  and 
Otopappus  acuminatus,  names  which,  as  Dr.  Robinson  has  recently 
shown,  are  specifically  synonymous,  are  quickly  divided  into  two 
groups  according  to  the  presence  or  absence  of  a  paleaceous 
corona  between  the  awns  of  the  pappus.  Once  this  separation  is 
made,  minor  characters  of  leaf-form,  pubescence,  and  involucre 
previously  obscured  by  a  too  great  suppositional  allowance  of 
intraspecific  variability  become  manifest,  and  I  have  no  hesitation 
in  allotting  full  specific  rank  to  each  of  the  two  specimens  hitherto 
confused  with  Zexmenia  tequilana,  which  possess  the  pappus- 
corona  typical  of  Otopappus. 

The  salient  characters  of  these  genera,  with  those  of  their 
closest  ally  Spilanthes,  may  be  expressed  as  follows : — 

Achenes  wingless. 
Squamelko  none. 

Herbs  (two  species  fi-utescent)  with  solitary  axillary 
and  terminal  long-peduncled  heads,  or  these 
few  in  a  terminal  bracteato  inflorescence  on  a 
long  peduncle ;  achenes  often  callosc-margined 

(SriLANTHES   L.) 
Shrubs    with    numerous    cymose-panicled    heads ; 

achenes  not  callose-margincd  Salmea  DC. 

Squamelko  present,  lance-linear,  united  to  middle 

Salmeopsis  Bcnth. 
Achenes  winged,  at  least  obliquely  on  the  inner  side  above, 
the  wings  confluent  with  the  pappus-awns. 

Squamella^  entirely  absent    Notoptera  Urb. 

SquamelUe  present,  united  into  a  more  or  less  lacerate 
paleaceous  corona  adnate  to  the  pappus-awns 

OxoPAPPrs  Benth. 
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1.  Salmea  DC. 
Heads  always  discoid,  whitish.  Involucre  2-sub-6-seriate, 
graduated ;  phyllaries  rather  few,  ovate  or  ovate-lanceolate  to 
oval,  +  indurated,  chartaceous-  or  membranous-coriaceous, 
sometimes  with  distinctly  herbaceous  apex,  striate,  obtuse 
or  rounded  to  acute,  appressed,  sometimes  with  spreading  apex. 
Eeceptacle  conic  to  long-conic,  many-flowered.  Pales  oblong, 
acutish,  firm,  persistent,  folded  about  the  achenes.  Disk  corollas 
erect,  whitish,  with  short  tube  and  broadly  cylindric  throat, 
5-toothed,  5-nerved.  Anthers  minutely  sagittate-cordate  at  base, 
with  obtuse  deltoid-ovate  apical  appendages.  Style-branches 
obtusish,  unappendaged,  papillose-hirtellous  toward  apex.  Achenes 
oblong,  strongly  compressed,  blackish,  with  very  narrow  pale 
border  or  none,  usually  ciliate  on  margin  and  sometimes  at  apex 
(when  the  hairs  simulate  squamellse,  but  are  merely  doubly 
tubular  hairs  like  those  of  achene  margin),  bearing  two  upwardly 
ciliate  subequal  awns. — Erect  or  scandent  shrubs,  with  always 
opposite  leaves  (except  sometimes  those  of  inflorescence),  entire 
or  toothed,  glabrous  or  rarely  even  pilose,  and  cymose-panicled 
small  whitish  heads  on  axillary  and  terminal  peduncles. — Salmea 
DC.  Cat.  Hort.  Monsp.  140  (1813) ;  Cass.  Diet.  Sci.  Nat.  xlvii.  87 
(1827) ;  DC.  Prodr.  v.  493  (1836) ;  Urb.  Sym.  Antill.  v.  255  (1907), 
q.  V.  for  synonymy :  all  pro  parte.  Hopkirkia  Spreng.  Nov. 
Prov.  23  (1819);  "Syst.  iii.  443  (1826),  in  part.  ^' Fomicaria 
Eaf.  Sylva  Tell.  iii.  116  (1838)." 

Key  to  Species. 

Leaves  ovate  to  ovate-oblong  or  -lanceolate,  usually  + 
dentate,  acute  or  rarely  obtuse. 
Phyllaries  indurated  at  least  below,  chartaceous-coria- 
ceous,  sometimes  slightly  herbaceous  at  the 
usually  acute  apex. 
Heads  very  numerous,  cymose-panicled  on  widely 
spreading  axillary  (and  terminal)  branches 

1.  scandens. 
Heads  few  or  several,  on  erect  peduncles  or  several- 
headed  flowering-branches. 
Heads  numerous,  on  3-11-headed  peduncles...  2.  Pahneri. 
Heads  few  (ca.  5-11),  on  1-3-headed  peduncles 

3.  oligocephala. 
Phyllaries  submembranous,  the  apex  usually  rounded, 
never  herbaceous. 

Stem  and  leaves  densely  rufous-pilose 4.  sessilifolia. 

Stem  and  leaves  glabrous. 
Leaves  ovate,  3-3-8  cm.  long,  2-2-5  cm.  wide 

5.  glaberrimc 
Leaves  ovate-lanceolate,  3-3-7  cm.  long,  8-13  mm. 

wide    6.  caleoidei 

Leaves  cuneate-obovate,  thick,  entire,  rounded  at  apex 

7.  petrobioidei 
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Sect.  1.  EusALMEA  Griseb.  Fl.  Br.  W.  Ind.  375  (18G1), 
incl.  sect.  Pseudocalea  Griseb.  Cat.  PI.  Cub.  155  (1866). 
Eeceptacle  linear-conic.  Achcnes  marginally  ciliate.  Heads 
not  glutinous. 

1.  S.  scANDENs  (L.)  DC.  Scandent  shrub,  as  much  as  10  m. 
high.  Leaves  ovate  to  oblong-ovate,  acuminate  at  apex,  cuneate 
to  rounded  or  truncate  at  base,  very  rarely  even  slightly  cordate, 
rather  remotely  repand-serrulate  or  rarely  subentire,  penni-  to 
tripli-nerved,  coriaceous  and  shining,  glabrous  or  sparsely  puberu- 
lous  on  midnerve  beneath,  5-12-5  cm.  long,  2-5  cm.  wide,  on 
petioles  5-15  mm,  long.  Heads  variable  in  size,  4-5-7  mm.  high 
in  anthesis.  Involucre  2-5-4  mm.  high,  the  phyllaries  about  3- 
seriate,  irregularly  graduated,  subindurateand  ribbed,  chartaceous- 
coriaceous,  with  scarious  margin,  varying  from  oval  and  rounded 
to  ovate-lanceolate  and  acuminated  to  the  obtusish  apex,  ciliolate, 
otherwise  nearly  or  quite  glabrous. — Bidcns  scandens  L. !  Sp.  ii. 
833  (1753).  Salmea  scandens  (L.)  DC.  Cat.  Hort.  Monsp.  141 
(1813) ;  Sims,  Bot.  Mag.  xlvi.  t.  2062  (1819)  ;  Urb.  Sym.  Antill. 
v.  256  (1907),  q.  v.  for  synonymy  (excl.  syn.  Bidcns  fructescens 
Mill.,  which  =  Zexmenia  costariccnsis  Benth. ;  see  Journ.  Bot. 
liii.  13  (1915) ).  Salmea  eitpatoria  DC.  /.  c.  141  (1813).  Sjjil- 
anthes  nitida  Llav.  in  Llav.  &  Lex.  Nov.  Veg.  i.  28  (1824).  Salmea 
(jrandiceps  Cass.  Diet.  Sci.  Nat.  xlvii.  88  (1827).  S.  yarviceps 
Cass.  /.  c.  88  (1827).  S.  oppositiceps  Cass.  /.  c.  89  (1827).  6'. 
salicifolia  Brongn.  ex  Neum.  Rev.  Hortic.  ser.  3,  i.  87  (1847),  ex 
char.  S.  nitida  (Llav.)  Sch.  Bip.  ex  Klatt,  Leopold,  xxiii.  145 
(1887),  as  syn.  Vcrbesina  scandens  Klatt,  Leopold,  xxv.  106 
(1889). — A  variable  species,  ranging  from  the  West  Indies  to  Vera 
Cruz  and  Guerrero,  south  to  Bolivia  ;  also  Ibitimi,  Paraguay, 
Balansa,  760  (hb.  Kew  ;  referred  to  Salmeopsis  Claussenii  Benth. 
by  Baker,  Fl.  Bras.  vi.  pt.  3,  217).  Divisible  on  involucral 
characters  into  two  varieties. 

Var.  GENUiNA.  Squamis  involucri  ovatis  ad  ovato-lanceolatis 
acutis  ad  acuminatis.  The  typical  and  widespread  form,  to  wliich 
belong  Linnaeus's  types  {HoustoiDi,  Vera  Cruz,  in  hb.  Brit. 
Mus.). 

Var.  OBTUSATA.  Squamis  involucri  ovalibus  apice  rotundatis. 
Vera  Cruz  :  Valley  of  Cordova,  Dec.  20th,  1865-66,  Bourgcau, 
1551  (hb.  Kew).  Guatemala:  Alta  Vera  Paz,  near  Cohan,  alt. 
1342  m.,  March,  1879,  Tiirckheim,  392  (type,  Brit.  Mus.;  the  Kew 
specimen  of  tliis  number  is  var.  genuina) ;  Cohan,  alt.  1350  m., 
February,  1908,  Tiirckheim,  II.  993  (Brit.  Mus.). 

2.  S.  Palmeri  Wats.  Proc.  Am.  Acad.  xxvi.  141  (1891).  Erect, 
apparently  not  scandent,  glabrato  or  strigilloso  in  inflorescence, 
tlio  branches  erect  or  divergent-ascending.  Leaves  oblong-ovato 
to  ovate  or  rarely  oval,  acute,  at  base  rounded  to  cuneate,  coria- 
ceous-thickened, iriplinerved,  strongly  pallid-reticulate,  slightly 
repand-dcntate,  light  green  and  glabrous  botli  sides  (sometimes 
with  a  few  hairs  on  margin  and  nerves),  4-5-9-8  cm.  long,  l'5-4-5cm. 
wide;  petioles  2-5-7  nun.  long.     Disk  8-9  mm.  high,  b-\j  nun. 
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wide.  Involucre  3-seriate,  slightly  graduated,  4-4-5  mm.  high ; 
phyllaries  lance-ovate  to  (outer)  oval,  acute  or  (outer)  subacumi- 
nate,  densely  ciliate  and  ±  pilosulous,  strongly  indurated  below, 
striate,  subherbaceous  at  the  usually  spreading  apex.  Achenes 
ciliate,  tuberculate-pilose  on  sides  above,  2-2  mm.  long. — Jalisco  : 
Eio  Blanco,  1886,  Palmer,  528  (cotype :  Brit.  Mus.,  Kew) ;  canyons 
near  Guadalajara,  October,  1889,  Prtngle,  2345  (cotype :  Brit. 
Mus.,  Kew) ;  barranca  of  Rio  Blanco,  near  Guadalajara  (type 
locality),  alt.  1525  m.,  October  14th,  1903,  Pringle,  11567 
(Kew). 

3.  S.  OLiGOCEPHALA  Hemsl.  Biol.  Centr.  Am.  Bot.  ii.  194 
(1881). — Erect,  apparently  simple  and  not  scandent,  the  stem 
tuberculate-strigillose,  the  inflorescence  sordid-pilosulous-hispi- 
dulous.  Leaves  ovate  to  ovate-oblong,  acute,  rounded  at  base, 
serrate  to  subentire,  triplinerved,  reticulate,  light  green  both  sides, 
glabrous  above  except  on  margin,  tuberculate-strigillose  to  hispid- 
pilose  on  nerves  beneath,  4-8-9  cm.  long,  2-4-1  cm.  wide  ;  petioles 
1-5-3  mm.  long.  Disk  9-11  mm.  high,  9-12  mm.  wide.  Invo- 
lucre 3-seriate,  slightly  graduated,  5-6  mm.  high ;  phyllaries 
lanceolate  to  ovate  or  oblong-ovate,  acutish  to  obtusish,  ciliate, 
rather  densely  pilosulous  with  yellowish-white  hairs,  indurated 
below,  scarcely  striate,  subherbaceous  at  the  narrow  appressed 
apex.  Achenes  ciliate,  glabrous  on  sides,  3-4  mm.  long. — Hidalgo  : 
Zimapan,  CowZfer,  349  (cotype:  Kew).  Mexico:  without  locality, 
1846,  Baites  (cotype:  Kew). 

4.  S.  SESsiLiFOLiA  Griseb.  Fl.  Br.  W.  Ind.  375  (1861j.  Stem 
stout  (8  mm.  thick),  apparently  scandent,  like  the  leaves  and 
inflorescence  densely  rufous-pilose  with  slightly  roughish  many- 
celled  matted  hairs.  Leaves  ovate,  acuminate,  rounded  or  truncate- 
rounded  at  base,  repand-dentate,  penninerved,  sometimes  sub- 
glabrate  above,  6-5-12  cm.  long,  3-5-7-5  cm.  wide ;  petioles  3-9  mm. 
long.  Heads  numerous  in  irregular  cymose  panicles.  Immature 
disk  4-5  mm.  high,  4-5  mm.  thick.  Involucre  5-sub-6-seriate, 
4-5  mm.  high,  graduated ;  phyllaries  oval  to  oval-oblong,  rounded 
to  acutish  at  apex,  +  rufous-puberulous,  submembranaceous, 
scarcely  indurated,  about  3-nerved.  Achenes  (immature) 
ciliate,  sparsely  pubescent  on  sides  above,  2-awned. — Jamaica  : 
Westmoreland  Mountains,  January,  1844,  Purdie  (types : 
Kew). 

5.  S.  GLABERRiMA  C.  Wright  in  Griseb.  Cat.  PI.  Cub.  155 
(1866).  Slender,  strictly  glabrous  except  for  one  or  two  hairs  on 
the  midribs  of  the  nerves  beneath.  Leaves  ovate,  acute,  at  base 
truncate  or  rounded,  very  obscurely  and  remotely  serrulate  or  the 
upper  entire,  triplinerved,  subcoriaceous,  somewhat  reticulate, 
3-3-8  cm.  long,  2-2-5  cm.  wide,  on  petioles  4-5-5  mm.  long. 
Heads  about  twenty-six  in  a  terminal  cynaose  panicle  4  cm.  in 
diameter,  which  is  sessile  and  2-leafy-bracted  at  base ;  pedicels 
2-5-10  mm.  long.  Involucre  3-seriate ;  phyllaries  oval  or  oblong- 
oval,  truncate  to  rounded  at  the  erose  apex,  glabrous  or  ciliolate 
above. — Cuba:   Wright,  2855  (type  coll. :  Brit.  Mus.,  Kew). 
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6.  S.  CALEOiDEs  Griseb.  Cat.  PI.  Cub.  155  (1866).  Slender 
shrub  with  +  resinous  branches,  bearing  a  terminal  8-headed 
cymose  panicle  2-8  cm.  broad.  Leaves  ovate-lanceolate,  acuminate, 
obliquely  cuneate  at  base,  obscurely  repand-dentate,  triplinerved, 
somewhat  paler  and  venose  beneath,  subcoriaceous,  3-3-7  cm.  long, 
8-13  mm.  wide.  Peduncle  glutinous,  ca.  6  cm.  long;  pedicels 
naked  or  bracteolate,  3-8  mm.  long.  Disk  (fruit)  8  mm.  high, 
6-7'5  mm.  wide.  Involucre  4-seriate,  barely  graduated,  4  mm. 
high ;  phyllaries  elliptic-oblong  (2-5  mm.  wide),  rounded  or  trun- 
cate at  the  slightly  erose  apex,  thin,  glabrous.  Disk  corollas 
1-8  mm.  long.  Achenes  sparselv  ciliolate,  2  mm.  long. — Cuba: 
Wright,  2856  (type  coll.  :  Kew). " 

Sect.  2.  Sterehanthemum  Griseb.  Fl.  Br.  W.  Ind.  375 
(1861).  Eeceptacle  conic.  Achenes  not  ciliate.  Heads  resinous, 
in  dense  terminal  fastigiate  tiattish-topped  cymose  panicles. 

7.  S.  petrobioides  Griseb.  Fl.  Br.  W.  Ind.  375  (1861).  Shrub 
1-3  m.  high.  Leaves  strongly  1-nerved,  1-9-3-4  cm.  long,  8-15  mm. 
wide.  Involucre  2-seriate  ;  phyllaries  very  few,  unequal,  ovate- 
oblong  to  oval,  obtuse,  indurated  and  ribbed,  scarious-margined. 
Achenes  oblong,  glabrous  except  at  apex  where  provided  between 
the  awns  with  a  row  of  minute  cilia  simulating  squamellte. — Baker 
in  Hook.  Ic.  xix.  t.  1805  (1889).  S.  petrochioides  Hook.  &  Jacks. 
Ind.  Kew.  ii.  787  (1895),  sphalm.  Sahnia  petrobioides  Hook.  & 
Jacks.  I.  c.  (1895),  sphalm.  Salmea  pterohoides  Millsp.  Field  Col. 
Mus.  Bot.  ii.  108  (1900),  sphalm. — Bahamas:  New  Providence, 
various  collectors  ;  Hog  Island,  Eggers,  4259  (Kew).  Also  Grand 
Cayman  and  Cayman  Brae,  fide  Millspaugh,  I.  c. 

Transferred  and  Invalid  Species  of  Salmea. 

S.  angiistifolia  Benth.  Bot.  Sulph.  117  (1844)  =  Verbesina 
ANGUSTiFOLiA  (Benth.),  n.  comb.  Most  closely  related  to  V.  See- 
mannii  Sch.  Bip.,  with  the  type  of  which  {Scemann,  3027)  it  has 
been  compared  at  Kew,  but  differing  in  characters  of  fruit, 
inflorescence,  and  pubescence.  Bentham's  brief  characterization 
may  be  supplemented  by  the  following  description  of  tlio  type  : — 
Branching  shrub,  with  glabrate  grayish  stem,  the  branches  slender, 
erect,  densely  leafy,  closely  tuberculate-hispidulous  with  stifT  wide- 
spreading  hairs.  Leaves  lanceolate,  acute  to  acuminate  at  each 
end,  very  obscurely  serrulate,  apparently  slightly  rovoluto,  dull 
green  above,  harshly  tuberculate-hispidulous,  the  swollen  hair-bases 
persistent  and  conspicuous,  beneatli  scarcely  paler,  rather  densely 
and  subharshly  tuberculate  to  tuberculate-hispidulous  along  the 
venation  with  short  still  whitish  hairs,  5-5-8-5  cm.  long,  1-4-2-2  cm. 
"wide,  on  marginless  exauriculate  tuberculate-strigillose  petioles 
1-2  mm.  long.  Heads  several  (probalily  cymose-paniclcd),  ex- 
ceeded by  the  loaves,  on  densely  sprcading-hispidulous  podunclos 
and  pedicels,  about  9*5  mm.  wide  in  fruit.  Involucre  (not  well 
seen)  about  1-5  mm.  high,  sub-2-seriato  ;  phyllaries  broadly  ovate, 
obtusely  mucronate,  glabrous  or  nearly  so.  l\ays  not  seen  (none, 
fidi  Bcntham).      Disk   corollas  yellow,    densely  duU-puberulous 
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below,  2-8  mm.  long  (tube  0-8  mm.).  Pales  broad,  obovate,  gibbous, 
puberulous  on  the  distinct  keel,  the  short  apex  recurved-spreading, 
3-3  mm.  long.  Achenes  obovate,  blackish,  sparsely  puberulous 
above,  narrowly  or  rather  broadly  winged  on  one  or  generally 
both  angles,  the  wings  unequal  or  subequal,  ciliate  above,  adnate 
to  the  awns  (O-8-l'l  mm.  long)  at  base  ;  achene  (excluding  wing) 
1-5-2-8  mm.  long. — Mexico:  western  coast,  1839,  Barclay 
(Kew). 

S.  cicrviflora  E.  Br.     See  Notoj^tera  (No.  4). 

S.  curviflora  E.  Br.  var.  glabrata  (Coult.)  Greenm.  See 
Otopapims  (No.  8). 

S.  Euixitoria  DC.  =  S.  scandens  (L.)  DC. 

S.  FEUTicuLOSA  (Spreng.)  Steud.  Nom.  ed.  2.  i.  775  (1841)  = 
SiMSiA  FRUTicuLOSA  (Spreng.),  n.  comb.  {Hophirkia  fruticulosa 
Spreng. !  Sys.  iii.  444  (1826) ;  Armania fruticulosa  (Spreng.)  Eertero 
ex  DC.  Prodr.  v.  576  (1836);  Encelia  fruticulosa  (Spreng.)  Hieron. 
Bot.  Jahrb.  xix.  54  (1894),  as  to  syn.  only.)  The  relationship  of 
this  species  to  its  nearest  allies  will  be  discussed  elsewhere. 

S.  Gaumeri  Greenm.  =  Notoptera  Gaumeri  Greenm. 

S.  grandiceps  Cass.  =  S.  scandens  (L.)  DC. 

S.  liirsuta  (Sw.)  DC.  =  Notoptera  hirsuta  (Sw.)  Urb. 

S.  mikanioides  Britton,  Bull.  Torr.  Club,  xix.  150  (1892)  = 
Zexmenia  mikanioides  (Britton),  n.  comb.  Careful  study  of  the 
available  material  of  this  Bolivian  species  {Busby,  1739  (type), 
Bang,  1486,  2120)  shows  clearly  that  it  belongs  to  Zexmenia, 
where  its  nearest  ally  is  an  undescribed  species  from  Columbia 
(in  Kew  Herb.).  The  linear-cuneate  achene  is  slightly  laterally 
constricted  below  the  apex,  narrowly  winged  on  one  side,  and  bears 
two  slender  divergent  awns  united  at  base  by  a  very  low  marginal 
pappus-cup,  as  in  Z.  podocephala  Gray  and  some  other  species  of 
the  genus. 

*S'.  nitida  Sch.  Bip.  ex  Klatt  =  S.  scandens  (L.)  DC. 

*S'.  oppositiceps  Cass.  =  S.  scandens  (L.)  DC. 

S.  parviceps  Cass.  =  S.  scandens  (L.)  DC. 

S.  pcmciceps  Griseb.  Cat.  PL  Cub.  155  (1806)  =  Spilanthes 
PAuciCEPS  (Griseb.),  n.  comb.  Mature  achenes  {Wright,  2854 
(type),  hb.  Kew)  elliptic-obovate,  with  distinct  erustaceous  margin, 
strongly  ciliate  with  stiffish  hairs,  appressed-pubescent  on  the 
sides  above,  merely  l^identate  at  apex,  2-5  mm.  long,  I'l  mm.  wide  ; 
heads  few  (4-6),  subumbellate  or  racemose  at  end  of  a  long  naked 
peduncle,  the  pedicels  0-5-2-5  cm.  long,  bracteolate  at  base ; 
receptacle  long-conic,  the  pales  deciduous.  In  characters  of 
inflorescence  strictly  comparable  with  many  specimens  of  Sjnlan- 
tlies  ocymifolia  (Lam.)  A.  H.  Moore  {S.  alba  L'Her.  and  auth. 
generally)  ;  in  involucre  and  frutescent  stem  very  similar  to 
Sjnlantlies  insij^ida  Jacq.,  its  closest  ally,  likewise  endemic  in 
Cuba.  It  may  be  noted  that  the  character  generally  supposed  to 
distinguish  Salviea  fi'om  Sp)ilanthes — namely,  that  the  species  of 
the  former  are  frutescent,  of  the  latter  herbaceous — fails  in  these 
two  species,  althougli  the  true  distinctive  marks  of  these  genera, 
to  be  found  in  the  inflorescence  (a  many-headed  cymose  panicle 
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in  Sahnea  ;  of  solitary  axillary  and  terminal  heads,  or  these  few 
(2-6)  on  bracteolate  pedicels  on  a  common  peduncle,  in  Spilantlies), 
are  strengthened  rather  than  weakened  by  the  inclusion  of 
S.  jMiicicejJS  in  Spilanthcs.  Despite  Jacquin's  original  description 
of  the  stems  of  S.  insipida  as  "fruticosi,"  a  character  well  shown 
by  specimens  in  the  British  Museum  collected  in  Cuba  by  Eugel 
(No.  G),  authors  generally  seem  to  have  determined  that  all  the 
species  of  the  genus  must  be  herbaceous,  and  they  are  described 
by  Bentham  (Gen.  ii.  381)  as  "herbse  annuae  v.  rarius  pei'ennes," 
by  Hotlmann  (Nat.  Pfl.  iv.  pt.  5,  2-37)  as  "  Krauter,"  and  by  A.  H. 
Moore  in  his  revision  of  the  genus  (Proc.  Am.  Acad.  xUi.  522 
(1907))  as  "herbacese."  Aside  from  these  two  shrubby  species, 
however,  which  cannot  be  referred  to  Sahnea  without  destroying 
the  distinction  between  the  two  genera,  all  the  species  of 
Sinlanthes  seem  to  be  herbaceous. 

S.  petrochioides  Hook.  &  Jacks,  (sphalm.)  =  S.  petrobioides 
Griseb. 

S.  p)tcrohoidcs  Millsp.  (sphalm.)  =  S.  petrobioides  Griseb. 

S.  salicifolia  Brongn.  =  S.  scandens  (L.)  DC. 

II.  Salmeopsis  Benth. 

Heads  discoid,  whitish.  Involucre  3-4-seriato,  graduated ; 
phyllaries  deltoid-ovate  to  (inner)  oblong-ovate,  indurate  below, 
subcoriaceous-chartaceous,  densely  strigillose-pilosulose,  in  age 
subglabrate,  with  short  narrow  loose  or  spreading  berbaceous  tips. 
Keceptacle  convex.  Anther-appendages  oval,  rounded  at  apex. 
Achenes  ciliolate.  Pappus  of  2  subequal  awns  and  8-11  slender 
acuminate  squamellao,  united  about  to  middle,  and  at  base  to  the 
awns.  Otherwise  as  in  Sahnea. — Sahneopsis  Benth.  in  B.  &  H.  fil. 
Gen.  PI.  ii.  381,  no.  412  (1873) ;  in  Hook.  Ic.  xii.  47, 1. 1152  (1873) ; 
Baker  in  Mart.  Fl.  Bras.  vi.  pt.  3,  216  (1884). 

1.  S.  Claussenii  Benth.  in  Hook.  Ic.  xii.  47,  t.  1152  (1873). 
Stem  glabrous  or  glabrate  below,  sparsely  strigillose  in  inflores- 
cence. Leaves  ovate  or  ol)long-ovate,  acute  to  acuminate,  rounded 
at  base,  sluillowly  repand-dentato  (teeth  G-7  pairs,  depressed, 
spreading-mucronate),  3-nerved,  reticulate,  rather  thin  but  sub- 
coriaceous,  glabrous  except  for  a  few  hairs  on  the  nerves,  5-8  cm. 
long,  2-1-4-2  cm.  wide  ;  petioles  2-5-8  mm.  long.  Heads  about 
13-19,  on  2-5-headed  alternate  or  opposite  peduncles  0-6-8-5  cm. 
long,  terminal  and  subterminal,  minutely  bracted  at  base,  or  from 
the  uppermost  axils  ;  pedicels  2-9  mm.  long.  Disk  hemispheric, 
7  mm.  long,  7  mm.  thick.  Involucre  4  nun.  high.  Disk  corollas 
3  mm.  long  (tube  0'8  mm.),  strigillose  above.  Achene  (immature) 
tuberculate-liispidulous-ciliolate,  otherwise  glabrous,  3*2  mm.  long, 
0'9  nun.  wide.  Awns  2,  ciliate,  2-3  mm.  long  ;  squanielku  some- 
times bilid  at  apex. — Brazil  :  Minas  Geracs,  1840,  Claussoi 
(types:  Kew).  The  specimen  from  Paraguay  {Balansa,  760,  in 
hb.  Kew)  referred  to  this  species  by  Baker  in  tlie  Flora  Brasili- 
cnsis  proves  to  belong  to  Sahnea  scandens  (L.)  DC,  and  the  species 
is  contined  to  Brazil  so  far  as  known  at  present. 
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III.  NoTOPTERA  Urb.  (ampl.) 

Heads  homogamous  or  heterogamous,  the  outermost  florets 
sometimes  ligulate  and  sterile,  those  of  disk  hermaphrodite,  fertile. 
Involucre  2-sub-6-seriate,  graduated,  the  phyllaries  appressed, 
oblong-lanceolate  to  ovate  or  ovate-oblong,  obtuse  to  acutish,  + 
indurated  and  striate,  chartaceous-subcoriaceous,  generally  slightly 
herbaceous  along  midline  and  at  apex  or  with  distinct  short 
spreading  herbaceous  tips,  the  outermost  sometimes  entirely  her- 
baceous. Eeceptacle  convex.  Eays  when  present  $  ,  oblong, 
usually  numerous,  yellow ;  disk  corollas  white  or  yellow,  tubular, 
straight  or  abruptly  recurved,  with  slender  tube  and  funnel- 
form  to  campanulate-funnel-form  throat,  5-toothed.  Pales  stiffish, 
persistent,  acute  to  obtuse,  embracing  the  achenes.  Achenes  of 
ray  trigonous,  3-awned,  narrowly  3-winged ;  of  disk  oblong  to 
obovate,  strongly  compressed,  glabrous  or  nearly  so,  often  striate, 
narrowly  winged  or  wingless  on  the  outer  side,  there  with  a  naked 
or  winged  short  awn,  on  the  inner  broadly  and  obliquely  winged 
above,  the  wing  adnate  to  the  longer  pappus-awn  ;  squamellaa 
none.  Anthers  sagittate  at  base,  with  ovate  apical  appendages. 
Style-branches  obtusish  to  acute,  unappendaged,  papillose-hir- 
tellous  towards  apex. — -Erect  or  scandent  shrubs,  sometimes  10  m. 
high,  with  always  opposite  oval  to  ovate  or  ovate-lanceolate 
acuminate  or  rarely  round-tipped  entire  or  dentate  leaves,  the 
small  or  medium  heads  in  terminal  and  axillary  few-  to  many- 
headed  cymose  panicles. — Notoptera  Urb.  Sym.  Antill.  ii.  465 
(1901). 

Key  to  Species. 
Heads  discoid. 
Corollas  erect. 

Leaves  acuminate 1.  Jiirsuta. 

Leaves  obtuse  or  round-tipped 2.  guatemalcnsis. 

3.  Gaumeri. 
Corollas  reflexed  ;  achene  wings  glabrous. 

Leaves  merely  sparsely  strigillose  beneath    ...     4.  curviflora. 
Leaves  densely  tomentulous  beneath. 

Pedicels  4-10  mm.  long,  the  panicle  loose...   5.  scahrichda. 
Pedicels  2-3  mm.  long,  the  panicle  dense    ...     6.  hrevipcs. 
Heads  radiate. 

Heads  numerous;  involucre  3-5-4  mm.  high    ...     7.  tequilana. 
Heads  few  ;  involucre  8  mm.  high 8.  cpalcacca. 

Sect.  1.  Eunotoptera,  n.  sect.  Capitula  parva  discoidea 
turbinato-obovoidea.  Clinium  convexiusculum.  Corollte  erectoe. 
Alge  achenii  ciliatse  vel  glabraj.  Antherai  basi  acute  sagittatae. 
Eami  styli  acuti.  —  Type,  N.  hirsuta  (Sw.)  Urb. — Jamaica  and 
Central  America. 

(To  be  continued.) 
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MYCETOZOA    OF    AUSTEALIA     AND    NEW    ZEALAND. 
Part  I.,  W.  N.  Cheesman,  F.L.S.,  Part  II.,  G.  Lister,  F.L.S. 


The  Mycetozoa  recorded  in  this  list  were  collected  chiefly 
during  the  meeting  of  the  British  Association  in  Australia,  and 
afterwards  in  a  short  visit  to  the  North  Island,  New  Zealand,  in 
the  months  of  August  and  September,  1914. 

The  climate  of  Temperate  Australia  is  usually  wet  in  the  winter 
months,  from  June  to  August,  and  dry  for  the  rest  of  the  year, 
but  owing  to  the  uncertainty  and  inequality  of  the  rainfall,  long 
droughts  followed  by  floods  are  apt  to  disturb  the  regularity  of 
the  seasons.  We  arrived  after  a  long  spell  of  dry  weather,  and 
during  the  visits  we  paid  to  the  States  of  West  Australia,  South 
Australia,  Victoria,  New  South  Wales,  and  Queensland  dry  con- 
ditions prevailed.  In  spite  of  this,  in  the  scanty  time  available 
for  collecting,  fifty-one  species  of  Mycetozoa  were  found.  Few^ 
Plasmodia  were  seen,  and  these  only  in  damp  fern  gullies,  but 
patches  of  sclerotium  were  frequently  observed. 

The  climate  of  New  Zealand  is  moist  and  genial,  and  very 
similar  to  that  of  the  south-west  of  England.  Twenty-two  species 
of  Mycetozoa  were  collected  during  my  visit  to  Auckland  and  the 
region  of  the  Hot  Springs. 

I  will  now  describe  the  opportunities  I  had  for  collecting  in 
the  districts  visited. 

One  day  at  Perth,  West  Australia,  was  occupied  by  a  motor 
ride  through  King's  Park,  by  the  banks  of  the  Swan  River,  and  to 
the  Zoological  Gardens ;  here  Comatricka  typJioidcs  was  obtained. 

In  South  Australia,  two  days  were  spent  in  the  National 
Park,  situated  in  the  Mount  Lofty  Range  twelve  miles  from 
Adelaide.  Sixteen  species  of  Mycetozoa  wore  found  here ;  as  in 
the  Handbook  compiled  for  the  use  of  the  members  of  tlie  British 
Association  it  is  stated  that  only  two  species  of  Mycetozoa  were 
recorded  for  South  Australia,  these  gatherings  were  distinctly 
encouraging.  Fhysarnm  context um  occurred  on  dead  Eucalyptus 
leaves,  and  PJtysaruvi  vernum  on  the  shed  bark  of  the  Ribbony 
Gum  [E.  viminalls) ;  Arcyria  msignis,  distinguished  by  its  salmon- 
pink  capillitium,  was  found  on  decaying  wood.  During  a  motor 
trip  to  the  vineyards  and  distilleries  of  Angaston  and  Tanunda 
Physarum  citrinum  was  obtained  in  the  bright  yellow  plasmodium 
stage,  and  was  tenderly  nursed  to  maturity. 

In  Victoria  the  fern  gullies  in  the  beautiful  Melbourne 
Botanical  Gardens  yielded  Trichia  verrucosa  and  T.  latcritia  in 
abundance,  and  a  few  sporangia  of  the  rare  T.  erecta.  In  tho 
grounds  of  Melbourne  Vnixersity  Cratcrium  }7iinutn))i  and  Arcyria 
tncarnata  wciw  fulyens  were  obtained.  On  a  week-end  trip  to 
Ballarat  (1500  ft.  alt.),  Physarum  gyros2im  was  gathered  on  dead 
leaves,  and  Arcyria  incarnata  v^x.  fuhjcns  on  deca}-ed  wood  ;  both 
were  found  in  a  pine  plantation  at  the  Croswick  State  Nursery. 

In  New  South  Wales,  during  a  visit  to  Manley  Beach,  Sydney 
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Arcyria  ferniginea  was  found  on  a  decaying  log  of  She-oak 
(Casuarina),  and  at  a  garden-party  at  Government  House,  Eose 
Bay,  Stemonitis  splendens  was  obtained  from  a  pine  stump.  At 
Katoomba,  in  the  Blue  Mountains,  at  an  elevation  of  3360  ft., 
amidst  magnificent  scenery,  we  gathered  Phijsarum  flavicovmm, 
P.  viride,  and  Comatricha  Ujplioides.  Katoomba  is  one  of  Sydney's 
favourite  health  resorts,  near  the  famous  Jenolan  Caves  ;  it  is 
surrounded  by  well-wooded  mountain  ranges  and  moist  flat- 
bottomed  valleys,  many  square  miles  in  extent,  with  deep  pre- 
cipitous sides  clothed  with  rich  wild  vegetation.  A  day  was 
pleasantly  spent  in  the  National  Park  of  New  South  Wales  ;  here 
Hemitricliia  Sei^mla  was  found  on  the  dead  stump  of  a  Grass  Tree 
{Xanthorrhcea  sp.),  quite  three  feet  from  the  ground,  and  Diachaa 
leucopoda  and  Physarum  viride  var.  incanum  on  decaying  twigs ; 
but  this  place  was  not  rich  in  Mj'cetozoa,  probably  owing  to  the 
gritty  nature  of  the  crumbling  rocks  causing  rapid  drainage  and 
not  favouring  the  accumulation  of  humus. 

In  Queensland  we  visited  Nambour,  in  the  Blackall  Eange, 
fifty  miles  from  Brisbane,  passing  en  route  dense  jungles  of 
beautiful  tropical  vegetation,  as  well  as  sugar-cane  and  pineapple 
fields.  A  considerable  extent  of  land  was  covered  with  Queens- 
land's greatest  pest,  the  Opuntia,  or  Prickly  Pear.  On  its  dead 
uprooted  stems  Physarum  nutans  var.  leucophcBum  was  found.  A 
trolley  ride  through  sugar-cane  fields  took  us  up  the  Nambour 
Gorge  to  the  top  of  the  Blackall  Mountains.  Here  the  trees  were 
rich  in  epiphytic  ferns  and  orchids.  Badhamia  ^itricularis  was 
found  amongst  grass  at  the  foot  of  a  dead  trunk  covered  with  the 
leathery  fungus  Schizophyllum  commune ;  in  all  probability  the 
Plasmodium  had  fed  on  the  fungus  before  retiring  to  the  grass  to 
pass  into  its  reproductive  stage,  but  no  trace  of  it  was  found  on 
either  the  Schizophyllum  or  the  bark.  On  this  expedition  I  also 
collected  Dictydium  cancellation,  Tiibifera  fernujinosa,  Hemitrichia 
clavata,  and  Dianema  corticatum.  Near  Enoggara,  a  suburb  of 
Brisbane,  in  tropical  bush,  were  found  Stemonitis  splendens, 
Arcyria  incarnata,  and  several  species  of  Trichia. 

The  meeting  of  the  British  Association  in  Australia  ended  on 
September  4th,  and  the  members  will  long  remember  the  kind 
hospitality  they  enjoyed  during  their  month's  tour  through  the 
continent.  After  this  somewhat  strenuous  period  it  was  restful 
to  spend  a  quiet  fortnight  with  friends  at  Moruya,  a  little  town 
on  the  southern  coast  of  New  South  Wales,  at  the  edge  of  a 
thousand  square  miles  of  primeval  bush.  This  bush  is  composed 
of  large  trees,  mainly  Eucalyptus  and  Casuarina,  growing  some 
distance  apart,  with  the  ground  between  covered  with  bushes  and 
creepers  3  to  10  ft.  high.  On  the  high  open  spaces  "Burrawangs" 
(Cycads)  occupied  many  acres  in  extent ;  in  the  deep  gullies  the 
vegetation  was  dense  and  interlaced,  ferns  and  hepatics  abounded 
in  the  moist  places,  and  fallen  trees  crumbled  to  decay  and  were 
not  consumed  by  termites,  as  they  are  on  the  high  ground. 
Disregarding  warnings  about  snakes,  centipedes  and  scorpions, 
and   braving   the  torments  of   mosquitoes,  ticks,  and   sand-flies. 
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much  collecting  was  done  at  leisure,  and  many  species  of  Myce- 
tozoa  were  gathered.  Colloderma  oculaUim  was  found  in  a  wet 
gully  developing  from  inky-grey  plasmodium  which  covered  a 
fallen  log  of  Iron-bark  {Eucalyptus  sideroxylon),  and  much  of  it 
was  successfully  brought  to  maturity  indoors.  A  fine  growth  of 
the  minute  and  inconspicuous  species  Clastodenna  Debaryanum 
was  also  obtained  here,  and  the  rare  Physariim  dictyospernmm ; 
Dictydicethcdium  plinnhcum  appeared  in  patches  six  to  nine  inches 
across  covering  dead  leaves  and  twigs,  and  sending  up  clouds  of 
ochraceous  spore-dust  when  disturbed.  Leocarpus  fragilis  was 
found  to  have  travelled  eighteen  inches  up  the  stem  of  the  Cycad 
Macrozamia  spiralis  before  forming  sporangia.  Diderma  radiatum 
and  Comatriclia  irregularis  were  also  found,  and  abundance  of 
Trichia  Botrytis  and  T.  latcritia.  The  welcome  breakdown  of  a 
motor-car  in  the  bush  between  Moruya  and  Nowra  gave  an 
opportunity  for  gathering  in  a  new  locality  and  recording  half-a- 
dozen  species.  x\ltogether  thirty-four  species  were  found  in  this 
district. 

The  next  collecting  centre  was  in  New  Zealand,  in  the  vicinity 
of  Auckland;  here  Trichia  verrucosa,  T.  decipiiens,  and  Hemitrichia 
Vespariwn  were  obtained.  We  then  visited  Eotorua,  in  the  centre 
of  the  Hot  Springs  district,  and  within  easy  reach  of  the  virgin 
bush.  This  consists  of  a  dark,  dense  and  almost  impenetrable 
growth  of  vegetation,  fringed  on  the  outskirts  with  Dractenas  and 
Tree-ferns  ;  the  ground  and  fallen  trees  are  covered  with  filmy- 
ferns,  mosses,  and  fungi.  Collecting  was  difficult  by  reason  of 
the  entangling  "supple-jacks"  {lihipogonum  scandens,  closely 
allied  to  Smilax)  and  "priskly  lawyers"  {Bubus  austraUs),  but 
we  were  free  from  the  troublesome  insects  of  the  neighbouring 
continent.  Among  the  twenty-two  species  of  Mycetozoa  obtained 
were  Cienkoivskia  reticulata,  Phy&arum  viride  var.  aurantium, 
Comatriclia  nigra  var.  alta,  and  Stemonitis  splcndens  ;  the  last 
formed  a  huge  patch  on  a  log  partly  covered  with  silica  deposit 
at  the  edge  of  Lake  Rotorua,  amidst  the  steam  and  sulphurous 
fumes  from  adjacent  geysers. 

I  desire  to  express  my  thanks  to  Miss  G.  Lister  for  examining 
the  gatherings,  and  for  her  notes  on  the  species. 

W.  N.  Cheesman. 

II. 

The  following  notes  refer  to  the  Mycetozoa  collected  by  Mr. 
Cheesman,  wliich  he  kindly  submitted  to  me  for  examination. 
Over  one  hundred  and  fifty  specimens  were  obtained ;  although 
no  new  species  occurs  amongst  tliem,  the  collection  is  of  much 
value  in  extending  the  known  range  of  many  species,  some  of 
which  have  hitherto  been  considered  rare. 

My  information  as  to  previous  records  of  Australian  Mycetozoa 
is  based  chiefly  on  the  collections  in  the  herbaria  of  Kew  and  the 
British  Museum  ;  these  have  not  been  enriched  by  many  gatherings 
from  the  Antipodes  of  late  years,  but  it  is  probable  that  a  number 
of  further  records  have  been  obtained  there.     Our  knowledge  of 
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Ne\Y  Zealand  Mycetozoa  was  much  extended  by  Miss  Hibbert 
Ware's  researches  in  the  North  and  South  Islands  and  in  Stewart 
Island  in  190i.* 

I  have  drawn  up  the  following  table  (see  pp.  207-8)  showing  the 
species  occurring  in  Australia,  Tasmania,  and  New  Zealand,  and 
mark  with  a  cross  ( x )  records  made  before  Mr.  Cheesman's  visit, 
and  with  C  the  localities  where,  as  far  as  I  am  aware,  his  record  is 
the  first.  It  will  be  seen  at  a  glance  how  much  our  knowledge  of 
the  distribution  of  Mycetozoa  has  been  increased  as  the  result  of  his 
enthusiastic  labours,  and  it  is  to  be  hoped  that  his  success  may 
induce  some  of  those  residing  in  the  great  continent,  of  which  we 
have  still  so  much  to  learn,  to  follow  his  example  along  similar 
lines  of  research. 

Ceratiomyxa  fruticulosa  (Muell.)  Macbr.  Moruya,  N.  S.  W. 
This  species  is  very  abundant  in  New  Zealand,  and  probably  is  so 
also  in  many  parts  of  Australia  in  favourable  seasons. 

Badliamia  utricularis  (Bull.)  Berk.  Blackall  Mts.,  Q.,  on  grass 
at  the  base  of  a  dead  tree  covered  with  Schizophyllum  commune ; 
typical. 

Physarum  melleum  (Berk.  &  Br.)  Massee.  Near  Adelaide, 
S.  A.,  on  leaves.  The  specimen  is  immature,  but  the  tawny-yellow 
sporangia  on  nearly  white  stalks  are  typical. 

P.  citrinum  Schum.  Near  Tanunda,  Adelaide,  S.  A.  Obtained 
in  the  plasmodium  stage  and  matured  indoors ;  the  nearly  white 
stalks  at  first  suggested  P.  siilplmreum  Alb.  &  Schw\  ;  the  rigid 
densely  branching  capillitium  and  yellow  lime-knots  are,  however, 
characteristic  of  P.  citrinum. 

P.  dictyospermum  Lister,  Moruya,  N.  S.  W.,  on  twigs  and 
bark.  This  is  similar  to  the  type  gathered  in  Stewart  Island, 
N.  Z.,  by  Miss  Hibbert  Ware,  except  that  the  black  stalks  are 
more  uniformly  slender.  The  only  other  known  gathering  of 
this  inconspicuous  species  was  obtained  in  the  Jura  Mountains, 
Switzerland,  in  November,  1912,  by  M.  Ch.  Meylan ;  in  this  the 
spores,  instead  of  being  closely  and  regularly  reticulated  as  in  the 
type,  are  marked  with  an  irregular  broken  reticulation  of  short 
thickened  ridges  and  warts. 

P.  viride  (Bull.)  Pers.  Adelaide,  S.  A. ;  Katoomba  and  Nowra, 
N.  S.  W. ;  and  near  Brisbane,  Q. — Var.  aurantium  Lister.  Eotorua, 
N.  Z. — Var.  incanum  Lister.  National  Park,  Sydney.  The 
sporangia  in  this  specimen  are  pale  yellow  on  one  side  and  nearly 
white  on  the  other,  as  if  they  laad  been  bleached  by  exposure  to 
strong  light. 

P.  flavicomwn  Berk.  Sydney,  Katoomba,  and  Moruya,  N.  S.  W. ; 
and  Nambour,  Blackall  Mts.,  Q.  The  gatherings  from  Moruya 
and  Nambour  are  typical,  with  slender  orange-brown  stalks, 
iridescent  sporangia  0-35  mm.  diam.,  slender,  widely-branching 
capillitium  and  purplish  nearly  smooth  spores,  9  /x  diam.  The 
specimens  from  Katoomba  and  National  Park,  Sydney,  are  un- 

•  See  "  Mycetozoa  of  New  Zealand,"  by  A.  and  G.  Lister,  Journ.  Bot.  xliii. 
pp.  111-114  (1905). 
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Table   op  Mycetozoa   recorded 

FROM    AuSTRALLA,     TASMANIA,     AND 

New  Zealand. 
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Ceratiomijxa  frnticulosa  (Muell.)  Macbr 

,,  ,,  \a,r.  Jlexuosa    

Badhamia  ulricularis  (Bull.)  lierk 

PInjsariuii  mellcum  (Berk.  &  Br.)  Mass 

,,         globuliferum  (Bull.)  Pers 

,,         citrinuni  Schum 

,,         dictijospermum  Lister 

,,        viri'de  (Bull.)  Pers 

,,  ,,      var.  aurantiittn     

,,  ,,      \a.Y.  incaniuii    

,,        fiavicomum  Berk 

,,        nutans  Pers 

,,  ,,       Bxihs^.  leucoplKCum     

,,        imsillum  (Berk.  &  Curt.)  Lister    . . 

,,         comprcssum  Alb.  &  Scliw 

,,         cineream  Pers 

,,        vernum  Somm 

,,         gijrosum  Host 

,,        sinuosum  (Bull.)  Weinm 

,,        bogoriense  llacib 

,,         hitectuiii  Lister     

,,        contextum  Pers 

,,         Interitiiim  (Berk.  &  Kav.)  Morg.  .. 

Fuligo  s^eptica  Gmel 

Cienkoicskia  reticulata  (Alb.  &  Schw.)  Rost. 
Cratevium  miuuttiiii  (Leers)  Fries 

,,  leucocephalum  Ditmav  , 

Leocarpiis  fragilis  (Dicks.)  Host , 

Diderina  effnaum  (Schw.)  Morg 

,,        radiatnm  (L.)  Lister 

Diacluca  Iciicopoda  (Bull.)  Rost 

Didymium  difforme  (Pers.)  Duby    , 

,,  mdanoxpermum  {Vexs.)'i<la.chx.     .. 

,,  nigripcs  Fries  var.  xauthopus  ... 

,,  squaiitulosuni  (Alb.  i^'  Schw.)  Fr. 
Collodeniia  vctdatum  (Lippert)  G.  Lister  ... 
Steinonitis  fusca  Roth 

,,         splendens  Eost 

,,  ,,        var.  Wehhcri 

,,  ,,         \a.r.  Jiaccida 

,,  herhatica  Peck    

„         /('rra(/i»f(/ Ehrenb 

Comatricha  nigra  (Pers.)  Schroet 

,,  ,,     var.  alta   

,,  <^^/(0((/cs  (Bull.)  Rost 

,,  irregularis  Rex     

Lamproderina  echinuhituin  Rost 

,,  riolaceum   (Fries)  Itost 

Clastoderma  Debaryaituin  Blytt 

Cribraria  argillacea  Pers 

,,        aura)itiac<t  Schrad 

,,        intricata  Schrad 

Dictydiiim  cancellatum  (Batsch)  Macbr.    . . . 

Tubifera  ferruginosa  Gmelin 

Biclydiiethalium plumbeum  (Schum.)  Rost.. 
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Table  of  Mycetozoa  recorded 
FROM  Australia,  Tasmania,  and 
New  Zealand. 


Reticularia  Lucoperdon  Bull 

Lycogala  epidendnim  (L  )  Fries 

,,  ,,  \eLr.  teisellatum   

Trichia  verrucosa  Berk 

,,       affinis  De  Bary    

,,      persiinilis  Karsten 

,,       varia  Pers 

,,      decipiens  (Pers.)  Macbr 

, ,       erecta  Eex    

,,      Botrytis  Pers 

,,  ,,       var.  cerifera     

,,       lateritia  Les' 

Ilemitrichia  Vesparium  (Batsch)  Macbr 

,,  clavata  (Pers.)  Rost 

,,  Serpula  (Scop.)  Eost 

Arcyria  ferrnginea  Sauter   

,,       cinerea  (VjuU.)  Pens 

,,       denudata  (L  )  Sheldon  

,,      insigids  Kalchbr.  &  Cooke    

,,       incarnata  Pers 

,,  ,,  var.  fulgent    

,,       nutans  (Bull.)  Grev 

,,       CErstedtii  Piost 

Perchana  deprcssa  Libert    1 

,,        coriicalis  (Batsch)  Fries    I 

Dianema  corticatum  Lister ' 

Prototrichia  metallica  (Berk.)  Mass ' 
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usual  in  several  respects.  The  sporangia  are  depressed,  0-7  to 
1  mm.  diam.  on  long  twisted  stalks,  grey-brown  below,  yellowish 
above ;  the  capillitium  is  almost  Badhconia-like,  and  consists  of  a 
dense  network  of  flattened  threads  and  tubes  broadly  expanded  at 
the  angles,  enclosing  scanty  deposits  of  yellow  lime-granules  ;  the 
spores  are  rich  brown,  spinulose,  10-11  /j.  diam.  The  dark  spores 
recall  those  of  the  nearly  allied  P.  viride  Pers.  var.  rigidum,  but 
the  dense  network  of  the  capillitium  is  characteristic  of  P.  flavi- 
comum.  A  nearly  similar  form,  obtained  over  forty  years  ago 
from  Mossmans  Bay,  Sydney,  by  Whitelegge,  is  in  the  Kew 
Herbarium  (K.  316). 

P.  nutans  Pers.  Moruya,  N.  S.  W. — Subsp.  leucophceum. 
Moruya  and  Blackall  Mts.,  Q. 

P.  coinpres&um  Alb.  &  Schw.  Adelaide,  S.  A.  Sporangia 
clustered  on  dead  bark, 

P.  veiiium  Somm.  Adelaide.  Two  gatherings,  one  with  robust 
sporangia  on  shed  bark  of  Eucalyptus  ;  the  other,  a  small  form 
on  grass,  closely  resembling  P.  cinercum  Pers.,  but  with  dark 
spores,  12  /x  diam. 

P.  gyrosum  Rost.     Creswick,  near  Ballarat. 
lopment  on  dead  leaves. 

P.  hitectum  Lister.     Moruya,  N.  S.  W.,  on  dead  leaves. 


A  beautiful  deve- 
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P.  contextum  Pers.  Near  Adelaide,  S.  A.,  on  dead  leaves. 
The  orange  sporangia  are  l)oth  clustered  and  free. 

/'.  lateritium  (Berk.  &  Rav.)  Morg.  Auckland,  N.  Z.,  on  dead 
wood.  The  sporangia  are  scattered,  hrick-red  and  either  smooth 
or  scaly  ;  the  capillitium  knots  are  yellowish  with  red  centres. 

Gienkowskia  reticulata  (Alb.  &  Schw.)  Rost.  Rotorua,  N.  Z., 
on  dead  wood.  The  red  net-like  plasmodiocarps  are  small  but 
typical. 

Cratermm  vmmtiim  (Leers.)  Fries.  Adelaide,  S.  A.,  and  Mel- 
bourne, V. 

Leocarpus  fragilis  (Dicks.)  Rost.  Sydney  and  Moruya,  N.  S.  W. 
This  species  is  rare  in  the  tropics,  and  abundant  in  the  Northern 
Hemisphere.  This  is  the  second  record  that  I  know  of  from  the 
Southern  Hemisphere. 

Diderma  cffuswn  (Schwein.)  Morg.  Moruya,  N.  S.  W.,  on  bark. 
An  extensive  but  mouldy  development  of  net-like  plasmodiocarps. 

D.  radiatum  (L.)  Lister.  Moruya,  N.  S.  W.,  on  bark  and 
lichen.  The  pale  drab  sporangia  grouped  in  clusters  of  three  to 
six  are  of  the  f.  umhilicatum  (Fries),  with  irregular  dehiscence  ; 
the  short  stalks  are  nearly  white,  but  the  hypothallus  is  orange- 
red.  Possibly  this  may  have  developed  from  red  plasmodium  like 
Dr.  Ronn's  specimen  from  Kiel,  referred  to  in  Mycetozoa,  p.  113. 

Diacliaa  leucopoda  (Bull.)  Rost.  National  Park,  Sydney,  on 
dead  leaves. 

Didymmm  difforviG  (Pers.)  Duby.  Moruya,  N.  S.  W.,  on  dead 
leaves. 

D.  squamulosum  (Alb.  &  Schwein.)  Fries.  Adelaide,  S.  A. ; 
Melbourne,  V. ;  Sydney,  N.  S.  W. ;  Brisbane,  Q.,  on  dead  leaves. 

Colloderma  oculatum  (Lippert)  G.  Lister.  Moruya,  N.  S.  W., 
on  the  bark  of  dead  Iron-wood  {Eucalyptus  sideroxylon).  A  fine 
development  of  glossy  brown  plasmodiocarps,  some  of  which  were 
matured  indoors  from  inky-grey  plasmodium  ;  the  outer  sporan- 
gium-wall swells  up  when  moist  to  form  a  thick  gelatinous  coat ; 
the  capillitium  is  unusually  slender  and  sparingly  branched  ;  the 
spores  measure  15  /z,  and  are  larger,  rougher  and  darker  than  those 
of  any  other  gathering  that  I  have  seen.  It  is  curious  that  this 
species,  first  described  by  Lippert  in  189-1  from  specimens  dove- 
loped  on  a  culture  indoors  in  Austria— then  almost  forgotten  until 
it  was  found  in  Scotland  in  1910 — should  now  have  been  obtained 
from  England,  Switzerland,  Portugal,  Australia,  Japan,  and  New 
England. 

Stcmonitis  fusca  Roth.     Mamaku,  N.  Z. 

S.  splcndcns  Rost.  Enoggara,  Q. ;  Rotorua,  N.  Z.  Tho  New 
Zealand  gathering  is  a  grand  development,  the  closely  ranked 
sporangia  covering  an  area  of  several  square  inches.  —  Var. 
Wchhcri  Rex.  National  Park  for  N.  S.  W.,  Sydney,  on  a  pine 
stump.  This  specimen  has  such  lax  capillitium  that  it  approaches 
var.  Jlaccida  Lister. 

Gomatricha  ?n(/ra  (Pers.)  Schroot.  Adelaide,  S.  A. ;  Moruya, 
N.  S.  W.  Scanty  specimens,  with  globose  sporangia. — Yar.  alta 
Lister.     Rotorua,  N.  Z. 

Journal  of  Botany. — Vol.  53.       [July,  1915.]  r 
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C.  typhoides  (Bull.)  Eost.  Perth,  W.  A.  ;  Ballarat,  V. ; 
Katoomba  and  Moruya,  N.  S.  W. ;  Brisbane,  Q. ;  very  abundant. 

C.  irregularis  Eex.  Moruya,  N.  S.  W.,  on  dead  wood.  This 
seems  to  be  the  first  record  of  the  species  outside  North  America. 

Clastoclerma  Debaryanum  Blytt.  Moruya,  N.  S.  W. ;  Eotorua, 
N.  Z.,  on  dead  wood.  The  stalk  in  this  species  has  an  unusual 
structure;  the  upper  part  is  slender,  translucent,  brown  and  solid; 
the  lower  part  is  much  stouter,  opaque,  rugose  and  blackish,  and 
encloses  refuse  matter ;  about  the  middle  of  the  stalk  there  is 
usually  a  bright  brown  swollen  portion,  shining  and  rather  sticky 
on  the  outside  and  with  refuse  matter  inside.  Echinosteliwn 
resembles  Clastoclerma  in  having  a  more  or  less  tubular  stalk 
enclosing  refuse  matter.  In  all  other  genera  of  the  StemonitacecB 
the  stalk  is  either  solid  throughout,  or  the  lower  part  consists 
within  of  a  close  network  of  interlacing  strands  entirely  free  from 
refuse  matter. 

Crihraria  argillacea  Pers.     Moruya,  N.  S.  W. 

Dictydium  cancellatum  (Batsch)  Macbr.  Moruya,  N.  S.  W. ; 
Blackall  Mts.,  Q.  The  sporangia  are  both  large  and  small,  and 
are  of  the  typical  form. 

Tubifera  ferruginosa  Gmel.  National  Park,  Sydney,  and 
Moruya,  N.  S.  W. ;  Enoggara,  Q. 

Betimdaria  Lycoperdon  Bull.  Adelaide,  S.  A.  A  single  setha- 
lium  about  an  inch  in  diameter. 

Dictydiathalium  plumbeuvi  (Schum.)  Eost.  Ballarat,  V. ; 
Moruya,  N.  S.  W. ;  Brisbane,  Q. ;  Eotorua,  N.  Z.  In  the  Australian 
gatherings  the  threads  of  the  pseudo-capillitium  are  typically 
slender,  and  measure  from  3  to  5  ju,  diam. ;  in  the  New  Zealand 
gathering  they  are  6  to  7  /x  thick.  The  spores  are  clay-coloured 
in  all  Mr.  Cheesman's  specimens. 

Lycogala  epidendrum  (L.)  Fries.     Moruya,  N.  S.  W. 

Trichia  affinis  De  Bary.  Melbourne,  V.  ;  Sydney  and  Moruya, 
N.  S.  W. ;  Blackall  Mts.,  Q. ;  Eotorua,  N.  Z. 

T.  persimilis  Karsten.  Melbourne,  V. ;  Moruya,  N.  S.  W. ; 
Blackall  Mts.,  Q. ;  Auckland  and  Eotorua,  N.  Z. 

T.  verrucosa  Berk.  Botanic  Gardens,  Melbourne,  V. ;  Moruya, 
N.  S.  W. ;  Auckland,  N.  Z. 

T.  varia  Pers.  Adelaide,  S.  A.  ;  Moruya,  N.  S.  W. ;  Mamaku, 
N.  Z. 

T.  erecta  Eex.  Melbourne,  V. ;  Moruya,  N.  S.  W. ;  Eotorua 
and  Mamaku,  N.  Z.  It  is  interesting  that  this  species,  apparently 
rare  in  most  places,  should  be  represented  so  abundantly  in  Mr. 
Cheesman's  gatherings.  The  sporangia  vary  in  colour  from  dark 
purple  veined  above  with  orange  to  reddish  brown  veined  with  a 
paler  shade ;  the  spores  and  elaters  in  all  specimens  are  rich 
orange-yellow. 

T.  deci])iens  (Pers.)  Macbr.  Adelaide,  S.  A. ;  Ballarat,  V. ; 
Moruya,  N.  S.W.;  Auckland  and  Mamaku,  N.  Z. 

T.  Botrytis  Pers.  Adelaide,  S.  A.  ;  Moruya,  N.  S.  W. ; 
Enoggara,  Q.  Besides  the  typical  form  Mr.  Cheesman  has 
obtained  two  gatherings  (from  Moruya,  N.  S.  W.,  and  Mamaku, 
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N.  7i.)  of  a  curious  variety,  having  the  walls  of  the  sporangium 
and  stalk  studded  with  deposits  of  a  sulphur  yellow  waxy  or 
resinous  substance ;  these  deposits  vary  in  size  from  small 
scattered  granules  to  large  discoid  patches,  and  are  either  em- 
bedded in  blister-like  pouches  of  the  wall,  or  lie  freely  on  the 
surface ;  in  extreme  cases  they  give  a  yellow  colour  to  almost  the 
whole  of  the  stalk  and  sporangium-wall;  they  stain  deep  red  with 
tincture  of  alkannin.  I  have  known  this  variety  for  many  years  ; 
it  has  been  found  in  various  parts  of  England,  in  Scotland,  and  in 
Wales.  As  it  seems  a  well-marked  and  constant  form  I  propose 
to  call  it  var.  cerijera.  The  only  other  species  of  the  Mycetozoa 
in  which  wax  is  known  to  occur  is  DiachcBci  cerijera  G.  Lister  ; 
here  it  either  forms  a  collar  round  the  base  of  the  sporangium,  or 
is  enclosed  within  the  walls  of  the  stalk. 

T.  lateritia  L6veill6.      Melbourne  and  Ballarat,  V. ;    Sydney 
and  Moruya,   N.  S.  W.;    Enoggara,   Q.;    Auckland,  N,  Z.      In 
'  Mycetozoa '  this  is  placed  as  a  variety  of   T.  Botrytis,  which 
it  closely   resembles,    and   to   which    it   is    undoubtedly   nearly 
allied.     It  differs,  however,  essentially  in  the  structure  of  the 
stalk.      In  all  forms  of  T.  Botrytis  the  walls  of   the  stalk  are 
somewhat  granular,  and  enclose  a  network  of  rugged,  branching 
tu])ules  containing  refuse  matter ;    the  stalk  is   therefore  more 
or   less   opaque   when    mounted   in  glycerine.      In    X.   lateritia 
the  stalk  is  translucent  in  glycerine,  and  consists  of  a  closely 
folded  bright  red-brown  membrane  enclosing  a  few  inconspicuous 
narrow  strands  and  slender  threads ;    sometimes  a  little  refuse 
matter  is  enclosed  at  the  base,  and  exceptionally  small  masses  of 
spore-like  cells  occur  within  the  folds  of  the  stalk.      We  infer, 
therefore,    that   in   the    developing   sporangium    of    T.    lateritia 
the  Plasmodium  ejects   its  refuse  matter   before  the  stalks  are 
formed,  and    in    T.   Botrytis    refuse   matter  is  retained   in   the 
stalk,    and    is    only   excluded    from    the    spore-plasm    when    the 
wall  bounding   the  spore-cavity  is  laid  down.      Apart  from  the 
stalk    characters,    T.    lateritia   may    bo    distinguished    from    T. 
Botrytis  by  the   elaters  being  redder  and  having  more  shortly 
tapering  ends,  and  by  the  warm  orange  colour  of  the  spores  ; 
the   sporangia   vary    in  colour   from  red  to  purple-black ;    they 
are  never  yellowish  olive  in  colour.      The  type  of  T.  lateritia 
from  Chili  has  been  preserved ;  it  has  dull  brick-rod  sporangia,  as 
the  name  implies ;  the  stalks  are  long,  rod  and  slender,  and  show 
the  characteristic  structure  well.    Possibly  Fries  had  tliis  abundant 
and  widely  distributed  species  in  mind  when  describing  T.  pyri- 
formis  Hoffm.  in  Sy sterna  Mycolo(jicum,  iii.  p.  184,  but  IIoiTman's 
original  description  and  figure  (Vog.  Crypt,  ii.  1,  t.  1,  fig.  1)  un- 
questionably refer  to  Ilemitrichia  Vcsparium. 

Ilemitrickia    Vcsparimn  (Batsch)   Macbr.      Adelaide,   S.   A.  ; 
Moruya,  N.  S.  W. ;  Mamaku,  N.  Z.,  typical. 

II.  clavata  (Pors.)  Post.     Blackall  Mts.,  Q. ;  IMamaku,  N.  Z., 
typical. 

II.  Serpula  (Scop.)  Post.     National  Park,  Sydney  and  Moruya, 
N.  S.   W.      In   both  these  gatherings   the   outer   walls   of    the 

R  2 
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plasmodiocarps  are  unusually  stout  and  dark  red -brown  ;  the 
capillitium  and  spores  are  orange-scarlet  and  very  showy. 

Arcyria  incarnata  Pers.  Enoggara,  Q. ;  Auckland,  N.  Z. — 
Var.  fulgens  Lister.  Melbourne  and  Ballarat,  V. ;  Moruya, 
N.  S.  W. ;  Eotorua,  N.  Z.  This  variety  is  more  robust  than  the 
type,  the  capillitium  and  spores  are  bright  crimson  and  the  walls 
of  the  sporangial  cup  are  firmer. 

A.  msignis  Kalchbr.  &  Cooke.  Adelaide,  S.  A.  A  beautiful 
specimen,  consisting  of  several  small  clusters  of  pale  salmon- 
coloured  sporangia. 

A.  cinerea  (Bull.)  Pers.  Moruya,  N.  S.  W.  Scattered  cylin- 
drical sporangia,  weathered  to  a  brown  colour. 

A.  ferruginea  Saut.     Sydney,  N.  S.  W. ;  Rotorua,  N.  Z. 

A.  nutans  (Bull.)  Grev.  Adelaide,  S.  A. ;  Melbourne,  V. ; 
Rotorua,  N.  Z. ;  typical  but  rather  weathered  specimens. 

Pcricliana  corticalis  (Batsch.)  Fries.  Adelaide,  S.  A. ;  Moruya, 
N.  S.  W.  The  capillitium  in  both  specimens  is  slender  and 
scantily  developed. 

P.  dcpressa  Libert.  MelI)Ourne,  V.  The  sporangia  are  much 
flattened  ;  in  many  the  dark  brown  outer  wall  has  fallen  away 
above  like  a  lid,  leaving  the  shining  membrane  enclosing  the 
yellow  spores  intact.  The  capillitium  is  abundant  and  stouter 
than  in  British  specimens,  the  threads  being  3-4  /x  diam. ;  they 
are  regularly  notched  with  shallow  constrictions. 

Dianema  corticatum  Lister.     Blackall  Mts.,  Q.     A  group  of 

glossy  lilac-brown  plasmodiocarps  on  dead  wood.    The  capillitium 

is   fairly   abundant,   and  shows  in   some  parts    traces  of   spiral 

thickening.      This  species   is  widely  distributed  in  Britain ;  in 

Europe  it  has  been  obtained  from  Norway,  Sweden,  Switzerland, 

and  Austria.     It  has  also  been  found  near  Quebec  by  Mr.  J.  W. 

Eastham.  ^    r 

G.  Lister. 

NOTUL^     AD    ALGAS    JAPONIC.— II.- 
By  Seiitchi  Narita. 

Cladophora  Wrightiana  Harv.  De-Toni,  Phyc.  Jap.  Nov.  GO; 
Kjellm.  Marin.  Chlor.  Jap.  26;  Okam.  Alg.  Jap.  Exsicc.  i.  No.  46; 
id.  Illust.  Mar.  Alg.  Jap.  t.  xxix. ;  Matsum.  Ind.  PI.  Jap.  i.  51. 

Hab.  Hamajima,  Prov.  Shima  (S.  Narita) ;  Wagu,  Prov. 
Shima  (Herb.  Eith  High  School). 

C.  RUGULOSA  Mart.  Tange  (Preuss.  Exped.  N.  Ost-Asien),  112, 
t.  2,  f.  8 ;  De-Toni,  Syll.  Alg.  i.  306 ;  Okam.  Nippon-Sorui-Meii, 
176;  id.  Icon.  Jap.  Alg.  ii.  103,  t.  Ixxx.,  figs.  1-7;  Matsum. 
I.  c.  51. 

Hab.     Wagu,  Prov.  Shima  (Herb.  Eith  High  School). 

Enteromorpiia  Linza  (L.)  J.  Ag.  Alg.  Syst.  vi.  134,  t.  4, 
figs.  110-112;  Hauck,  Meeresalg.  427 ;  De-Toni,  Syll.  Alg.  i.  124; 

*  Continued  from  Journ.  Bot.  1914,  .827, 


NOTUL^  AD  ALGAS  JAtONl^  213 

id.  Phyc.  Jap.  Nov.  58 ;  Holmes  in  Journ.  Linn.  Soc.  xxxi.  257  ; 
Okam.  Nippon-Sorui-Meii,  169 ;  Matsum.  /.  c.  55.  Ulva  Lima 
L.,  Harv.  Phyc.  Brit.  t.  xxxix.  Phjcoseris  crispata  Kuetz.  Sp. 
Alg.  476 ;  id.  Tab.  Phyc.  vi.  t.  17.  P.  lanceolata  Kuetz.  Sp.  Alg. 
475 ;  id.  Tab.  Phyc.  vi.  t.  17.  ?  P.  Lima  Kuetz.  Sp.  Alg.  475  ; 
id.  Tab.  Phyc.  vi.  t.  16. 

Hab.     Hokkaido  (T.  Sa/o) ;  HontO;  Taiwan. 

A  Preliminary  List  of  Japanese  Bryopsis. 

Bryopsis  plumosa  (Huds.)  Ag.  Syst.  Alg.  178  ;  Harv.  Phyc. 
Brit.  t.  iii. ;  Hauck,  Meeresalg.  471 ;  De-Toni,  Syll.  Alg.  i.  431 ; 
id.  Phyc.  Jap.  Nov.  63  ;  Heydr.  in  Hedwigia,  1894,  273  ;  Migula, 
Kryptogam.-Flor.  ii.  1,  865,  t.  xhiB,  f .  5 ;  Colhns,  Holden  k 
Setchell,  Phyc.  Bor.-Amer.  No.  227.  B.  ahietina  Kuetz.  Sp.  Alg. 
462  ;  id.  Tab.  Phyc.  vi.  t.  80. 

Hab.     Ono,  Prov.  Owari ;  Prov.  Sagami,  &c. 

?  B.  coRTicuLANs  Setchell  in  Setch.  &  Gardn.  Alg.  of  North- 
west. America,  230;  Coll.,  Hold.  &  Setch.  I.e.  No.  626.  My 
specimen  seems  to  have  a  slightly  thicker  frond  than  the  authentic 
specimen,  and  the  colour  is  light  green  ;  the  other  characters  are 
identical.  I,  however,  think  that  this  species  may  be  identical 
with  B.  plumosa  (Huds.)  Ag.  var.  cjenuina  Hauck,  or  with  its  other 
variety  or  form. 

Hab.     Shinojima,  Prov.  Owari  (/.  Oga  d  S.  Narita). 

B.  AMBiGUA  Okam.  Nippon-Sorui-Meii,  180.  Caulerpa  ambigua 
Okam.  in  Bot.  Mag.  Tokyo,  1897,  No,  119,  4,  i.  t.  ff.  3-12  ;  Keinke, 
Caulerp.  42,  fig.  67  ;  Web.  v.  Bosse,  Monogr.  Caulerp.  388. 

Hab.     Ogasawara-jima  ;  Nemoto,  Prov.  Bosiu. 
I  have  seen  only  a  specimen  distributed  in  Okamura's  Ex- 
siccatcO  {l.  c). 

Caulerpa  okamurai  Web.  v.  Bosse,  Okam.  op.  cit.  5,  t.  i. 
ff.  13,  14 ;  id.  Alg.  Jap.  Exsicc.  n.  48  ;  Web.  v.  Bosse,  Monogr. 
Caulerp.  385,  t.  xxxiv.  f.  9;  Matsum.  I.e.  49. 

Hab.  Bonin-Island  {Okcnuura,  &c.)  ;  Misaki,  Prov.  Sagami 
{J.  Oga);  Hamajima,  Prov.  Shima  {S.  Narita);  Prov.  Bosiu; 
Prov.  Kadzusa. 

Forma  nov.  minor.  Frondibus  a  intricatissimo  surculo,  rachidc 
brovissimo,  paucissime  ramentaccis  (per  rachid.  2-7  rare  pluribus 
disposit.) ;  oumibus  typo  minoribus.     Cetera  ut  in  typo. 

Hab.     Hamajima,  Prov.  Shima  {S.  Narita). 

C.  Fergusoni  G.  Murr.  in  Trans.  Linn.  Soc.  2  S.  iii.  212  (1891), 
t.  53,  ff.  1-2  ;  Web.  v.  Bosse,  /.  c.  389,  t.  34,  f.  12 ;  Svcd.  Stud. 
Ceylon  Caulerp.  140,  f.  51 ;  Keinke,  /.  c.  43,  f.  68  ;  Okam.  Ic.  Jap. 
Alg.  iii.  119,  t.  Qxxx.  figs.  10-14. 

Hab.     Prov.  Sagami ;  Nagasaki,  t.'tc. 

C.  anceps  Harv.  J.  Ag.  Alg.  Syst.  i.  9;  Web.  v.  Bosse,  Monogr. 
Caulerp.  281,  t.  22,  figs.  6-10  ;  Okam.  in  Bot.  Mag.  Tokyo,  xiii. 
No.  1457,  41,  t.  i.  ff.  15-17 ;  Yendo  in  op.  cit.  xvii.  153  (cum  tig.) ; 
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Okam.  Icon.  Jap.  Alg.  iii.  94,  t.  cxxv.  ff.  1-8.     C.  hrachyims  Harv. 
J.  Ag.  Alg.  Syst.  i.  11 ;  Web.  v.  Bosse,  I.e.  280,  t.  22,  f.  2. 

Hab.     Misaki,  Prov.  Sagami  (/.  Oga). 

Halimeda  Tuna  Lamx.,  Kuetz.  Sp.  Alg.  504 ;  id.  Tab.  Phyc. 
vii.  t.  21,  f.  4 ;  Hauck,  Meeresalg.  482,  f.  212 ;  Harv.  Ner.  Bor.- 
Amer.  25,  t.  xli.,A;  Okam.  Nippon- Sorui-Meii,  186;  Matsum,  I.e. 
56;  E.  S.  Barton,  Halimeda,  11,  t.  i.  ff.  1-6;  Migula,  Krypt.-Flor. 
von  Deutschl.  ii.  1,  862,  t.  xliii.  f.  2. 

Hab.     Hamajima,  Prov.  Shima  {S.  Narita). 

Hydroclathbus  cancellatus  Bory,  Phyc.  Austral,  t.  98 ;  id. 
Ner.  Bor.-Amer.  i.  120,  t.  ix.,A;  Mitchell  in  Phyc.  Mem.  ii.  53, 
t.  XV.  ff.  2-4  ;  Kuetz.  Tab.  Phyc.  ix.  t.  52  ;  Okam.  Alg.  Jap.  Exsicc. 
i.  No.  43;  id.  Nippon-Sorui-Meii,  117;  id.  Icon.  Jap.  Alg.  i.  18, 
t.  iv.  f.  11,  t.  V.  ff".  7-13.  Asperococctis  clathrata  J.  Ag.  Species,  i. 
75.     Enccelium  clathratum  Ag.,  Kuetz.  Sp.  Alg.  552. 

Hab.  Wagu,  Prov.  Shima  (Herb.  Eith  High  School);  Beppu, 
Prov.  Bungo  {S.  Narita). 

CoLPOMENiA  siNUOSA  Derb.  &  Sol.,  Kjellm.  in  Engl.  Pflan- 
zenfam.  Im.  2,  203 ;  Okam.  Alg.  Jap.  Exsicc.  i.  No.  42 ;  id. 
Nippon-Sorui-Meii,  117  ;  id.  Icon.  Jap.  Alg.  i.  86,  t.  xix.  ff.  11-12, 
t.  XX.  ff.  10-12.  Hydroclathrus  sinuosus  Zanarcl.,  Hauck, 
Meeresalg.  393,  f.  171 ;  Mitchell,  I.  c.  t.  xiv.  ff.  1-6,  xv.  f.  1. 
Asperococcus  sinuosus  Bory,  J.  Ag.  Species,  i.  75.  Encceliujn 
siimosum  Ag.,  Kuetz.  Sp.  Alg.  552, 

Hab.  Shimmaiko,  Prov.  Owari  {S.  Narita)  ;  Beppu,  Prov. 
Bungo  {S.  Narita). 

Leathesia  difformis  (L.)  Aresch.  Alg.  Scandinav.  Exsicc.  (ser. 
nov.)  V.  No.  214;  Hauck,  Meeresalg.  355  ;  Okam.  Alg.  Jap.  Exsicc. 
ii.  No.  89 ;  id.  Nippon-Sorui-Meii ;  De-Toni,  Phyc.  Jap.  54 ; 
Matsum.  I.  c.  75  ;  Okam.  Icon.  Jap.  Alg.  i.  80,  t.  xviii.  Leathesia 
tiiberiformis  Gray,  Harv.  Phyc.  Brit.  t.  324.  Leathesia  marina 
J.  Ag.  Species,  i.  52  ;  Kuetz.  Sp.  Alg.  543.  ?  Gorynophora  baltica 
Kuotz.  Tab.  Phyc.  viii.  t.  2. 

Hab.  Shimmaiko,  Prov.  Owari  (S.  Narita) ;  Morozaki,  Prov. 
Owari  {Mrs.  S.  Tahe^Uchi)  ;  Shinojima,  Prov.  Owari  (&.  Narita) ; 
Beppu,  Prov.  Bungo  (S.  Narita). 

Punctaria  latifolia  Grev.  Alg.  Brit.  52 ;  Harv.  Phyc.  Brit, 
t.  viii. ;  id.  Ner.  Bor.-Amer.  i.  116 ;  Kuetz.  Tab.  Phyc.  vi.  t.  45 ; 
Hauck,  Meeresalg.  371,  f.  158 ;  J.  Ag.  Species,  i.  73  ;  id.  Anal. 
Alg.  Cont.  iii.  3  ;  De-Toni,  Phyc.  Jap.  Nov.  56 ;  Okam.  Nippon- 
Sorui-Meii,  116;  Matsum.  I.e.  79  ;  Migula,  Krypt.-Flor.  b.  ii.  2  Te. 
201,  Taf.  liv.,  K,  f.  1,  Taf.  liv.,  l,  f.  1.    Fhyeolapath^im  dchile  Kuetz. 

Hab.  Shinojima,  Prov.  Owari  (Herb.  Eith  High  School)  ; 
Beppu,  Prov.  Bungo  (S.  Narita). 

Endarachne  BiNGHAMiji  J.  Ag.  Anal.  Alg.  Cont.  iii.  27, 
t.  nostr.  f.  5 ;  Okam.  Contents  of  the  Alg.  Jap.  Exsicc.  Fas.  ii. 
No.  86  (Bot.  Mag.  Tokyo,  vol.  xvii.  No.  197,  131) ;  id.  Icon.  Jap. 
Alg.  i.  255.  Phyllitis  Faseia  Okam.  Illust.  Mar.  Alg.  Jap.  t.  x. 
(non  Kuetz.) :  Matsum.  /.  c.  78. 

Hab.     Toba,  Prov.  Shima  (S.  Narita). 
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A  Preliminary  List  of  Japanese  Gelidium. 

Gelidium  crinale  (Turn.)  Lamour.,  J.  Ag.  Epicr.  546;  Hauck, 
Meeresalg.  192  (incl.  var.),  f.  84;  Migula,  I.  c.  ii.  Telle  2; 
Coll.,  Hold.  &  Setch.  Phyc.  Bor.  Amer.  (incl.  var.  et  form.) 
Nos.  195,  332,  1138;  De-Toni,  Syll.  Alg.  iv.  146.  G.  corneum 
var.  crinalis  J.  Ag.  Species,  ii.  470 ;  Martens,  Die  Tange,  16,  30 
(nomen  nudum).  Spharococcus  corneus  var.  crinalis  Ag.  Syst. 
Alg.  227.  Fucus  crinalis  Turn.  Hist.  Fuc.  t.  198.  Acrocarpus 
crinalis  Kuetz.  Sp.  Alg.  761 ;  id.  Tab.  Phyc.  xviii.  t.  33,  a-c. 
A.  lubricus  Kuetz.  Sp.  Alg.  762.  A.  spinescens  Kuetz.  op.cit.  761 ; 
id.  Tab.  Phyc.  xviii.  t.  33.  A.  corymbosus  Kuetz.  op),  cit.  t.  36. 
A.  spathulatus  Kuetz.  op.cit.  t.  36.  Gelidium  criiudc spathulatum 
et  7iudiusculum  Ardiss.  m.  (ex  Syll.  Alg.).  G.  polycladum  Sond. 
in  Kuetz.  Tab.  Phyc.  14,  t.  24,  f.  2. 

Hah.     Ono,  Prov.  Owari. 

Species  nova  ad  floram  japonicam ! 

G.  pusiLLUM  (Stackh.)  Hauck,  /.  c.  195  ;  Okam.  L.  Mar.  Alg. 
Carol.  Isl.  (Bot.  Mag.  Tokyo,  1904,  86-87) ;  De-Toni,  Syll.  Alg. 
iv.  147  ;  Okam.  Ic.  Jap.  Alg.  ii.  11.  t.  Hv.  tf.  10-14.  Fucus 
pusillus  Stackh.,  Turn.  Hist.  Fuc.  t.  108.  G.  corneum  var.  clavatum 
Grev.  Alg.  Brit.  144  ;  Harv.  Phyc.  Brit.  t.  53,  f.  6.  G.  corneum 
var.  caspitosum  J.  Ag.  Species,  ii.  740.  Spliarococciis  corneus  vars. 
pulvinatus,  heterophyllus,  clavatus  Ag.  I.e.  227.  Acrocarpus  pusillus 
Kuetz.  and  A.  piulvinatus  Kuetz.  Sp.  Alg.  762  ;  id.  Tab.  Phyc.  xviii. 
t.  37.  G.  repens  (nee  Kuetz.)  Okam.  Jap.  Alg.  iii.  7,  t.  i.  if.  5-8 
(Bot.  Mag.  Tokyo,  xiii.  No.  143,  8) ;  id.  Alg.  Jap.  Exsicc.  No.  5 ;  De- 
Toni,  Syll.  Alg.  iv.  1860  (ex.  diag.) ;  Okam.  Nippon-SOrui-Meii,  21. 

Hab.     Prov.  Ise;  Prov.  Sagami,  &c. 

G.  divaricatum  Martens,  Die  Tange,  30,  Taf.  viii.  f.  4  ;  De-Toni, 
Syll.  Alg.  iv.  159 ;  Okam.  Alg.  Jap.  Exsicc.  No.  4  ;  id.  Illust.  Mar. 
Alg.  Jap.  t.  ii. 

Hab.    Prov.  Hiuga  ;  Prov.  Ise;  Prov.  Shima  ;  Prov.  Owari,  itc. 

G.  Amansii  Lamour  in  Kuetz.  Tab.  Phyc.  xviii.  16,  t.  44 ;  id. 
Sp.  Alg.  766  ;  Martens,  /.  c.  18  ;  Coll.,  Hold.  &  Setch.  I.  c.  No.  585  ; 
Okam.  Ic.  Jap.  Alg.  iii.  25,  t.  106.  Spluerococcus  cartilagincus 
(i.  setaceus  Ag.  post  Martens,  I.  c. 

Hab.  Prov.  Shima  {S.  Narita) ;  Prov.  Owari  (S.  Narita),  &c. 
Very  widely  distributed  on  the  coast  of  the  mainland,  Formosa 
and  Hokkaido,  &c. 

G.  pacificum  Okam.  Ic.  Jap.  Alg.  iii.  99,  t.  127,  ff.  9-11. 
G.  cartilayineuvi  (nou  Grev.)  De-Toni,  Phyc.  Jap.  Nov.  21;  Okam. 
Nippon-Sorui-Meii,  22. 

Hab.     MiyakoIsL;  Kodzu  Isl.  ;  Prov.  Bosiu,  &c. 

Species  mihi  ignota. 

G.  SUBCOSTATU.M  Okam.  Nippon-Sorui-Moii,  21  ;  id.  Ic.  Jap. 
i.  233,  t.  xlvi.;  Do-Toni,  Syll.  Alg.  iv.  156. 

Hab.     Prov.  Shima  (8.  Narita)  ;  Prov.  Sagami,  itc. 

G.  JAPONicuM  (Harv.)  Okam.  Nippon-Surui-Moii,  21 ;  id.  Mar. 
Alg.  Jap.  t.  xxi.  Suhria  Japoiiica  Harv.,  Do-Toni,  Phyc.  Jap. 
Nov.  22  ;  id.  Syll.  iv.  164  ;  Okam.  Alg.  Jap.  Exsicc.  No.  6. 
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■•'Species  inquirendce  ad  floram  japonicam. 
G.  HiLDENBRANDTii  (Hauck)  Sclim.  Matsum.  Ind.  PI.  Jap.  i. 
108. 

G.  PiNNATiFiDUM  (J.  Ag.)  Schui.  Matsum.  /.  c.  108. 
G.  POLYCLADUM  Sond. 
G.  ELEGANS  Kuetz. 

■''Species  a  genere  excluscB. 
G.  RiGiDUM  (Vahl.)  Grev.  est  Gelidiopsis  rigidum  Web.  v.  Bosse. 

^Addendum. 

G.  LiNoiDEs  Kuetz.  Tab.  Phyc.  xviii.  t.  58,  f.  1 ;  De-Toni,  Syll. 
Alg.  iv.  159  (nomen  nudum,  sub  speciebus  inquirendis) ;  Yendo, 
New  Mar.  Alg.  Jap.  i.  (Bet.  Mag.  Tokyo,  1909). 

Hab.  Wagu,  Prov.  Shima  (Herb.  Eitb  High  School) ;  Prov. 
Sagami,  &c. 

Corrigendum. 

Journ.  Bot.  1914,  p.  325,  1.  16,  for  "Kujiikurigahama,  Prov. 
Boshii,"  and  1.  19,  for  "Kujiikurigahama,  Prov.  Hitachi,"  read 
"  Kujiikuri-ga-hama,  Prov.  Kadzusa." 

Cylindrocarpus  rugosa  Okam.  Icon.  Jap.  Alg.  i.  20,  t.  v. 
ff.  1-6 ;  id.  Alg.  Jap.  Exsicc.  ii.  No.  88. 

Hab.  From  Prov.  Shima  to  Hokkaido  ;  Beppu,  Prov.  Bungo 
(S.  Narita). 

Amphiroa  anceps  Dene.,  Kuetz.  Sp.  Alg.  702  ;  id.  Tab.  Phyc. 
viii.  t.  49 ;  Yendo,  Eev.  Lis.  Corall.  4.  A.  fronde  angusta,  pi.  m. 
regulariter  dichotoma,  sub  axillis  geniculis  fenestraformibus  aut 
subfasciformibus. 

Forma  7iobilis.  A.  nobilis  Kuetz.  Sp.  Alg.  703;  id.  Tab.  Phyc. 
viii.  t.  51.  Fronde  angusta,  irregulariter  dichotoma  aut  trichotoma 
aut  prolifera,  sub  axillis  non  geniculis  aut  geniculis  fenestraformi- 
bus aut  subfasciformibus. 

Hab.     Hamajima,  Prov.  Shima  {S.  Narita). 

Forma  dilatata.  A.  dilatata  Lamx.,  Kuetz.  Sp.  Alg.  703  ; 
id.  Tab.  Phyc.  viii.  t.  50  ;  Yend.  Corall.  verte  Jap.  12,  t.  i.  ff. 
17-21,  t.  V.  f.  4  ;  De-Toni,  Phyc.  Jap.  Nov.  41.  A.  galaxaiiroides 
Sond.,  Kuetz.  Sp.  Alg. ;  id.  Tab.  Phyc.  viii.  t.  51 ;  Mart.  I.  c.  209. 
Fronde  latissima,  pi.  m.  regulariter  dichotoma,  sub  axillis  geniculis 
fenestraformibus  aut  subfasciformibus  raro  non  geniculis. 

Amphiroa  ephedr^a  (Lamk.)  Aresch.  in  J.  Ag.  Species,  ii. 
634 ;  Yendo,  Corall.  v.  Jap.  8,  t.  i.  ff.  7-10,  t.  iv.  ff.  5-8  ;  id.  Eev. 
Lis.  Corall.  4.  A.  Gaillonii  Lamx.,  Kuetz.  Tab.  Phyc.  viii.  t.  47. 
A.  Guenzii  Harv.,  Kuetz.  Tab.  Phyc.  viii.  t.  48. 

Hab.  Shinojima,  Prov.  Owari  (S.  Narita) ;  Toba,  Prov.  Shima 
[S.  Narita)  ;  Hamajima,  Prov.  Shima  (S.  Narita). 

Corallina  arborescens  Yend.  Corall.  v.  Jap.  25,  t.  iii.  f.  5, 
t.  vii.  f.  7.     Jania  arborescens  Yend.  Eev.  Lis.  Corall.  39. 

Hab.     Shinojima,  Prov.  Owari  (S.  Narita). 
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Calamintha  Acinos  Clairville. — For  several  years  I  have  been 
of  the  opinion  that  this  plant  is  not  the  same  as  G.  arvensis 
Lamarck,  as  generally  considered  both  on  the  Continent  and  in 
England.  I  have  not  yet  seen  the  original  descriptions,  and 
admit  that  morphologically  the  two  are  very  similar,  except  that 
the  flowers  and  calyx  of  C.  arvensis  are  smaller,  and  the  plant  is 
usually  annual  and  hence  less  shrubby.  But  I  sulnnit  this  pre- 
liminary note  in  order  that  field  botanists  may  keep  a  look-out. 
What  I  know  as  C.  Acinos  is  already  (May  18th)  in  blossom  on 
some  of  the  carboniferous  limestone  cliffs  and  rocks  about  Bristol ; 
and  so  it  was  in  May,  1888-9,  and  again  in  May,  1903,  on  the 
same  rocks  (I  have  voucher  specimens).  Hooker  {Student's  Flora) 
gives  July-August ;  Schinz  and  Keller  {Flore  de  la  Stdsse)  say 
June- August.  My  only  British  specimen  of  what  I  call  C.  arvensis 
was  gathered  by  T.  A.  Sprague  in  a  chalky  field  near  Guildford 
on  June  29th,  1901,  and  was  even  then  by  no  means  mature.  I 
have  never  seen  on  tlie  Continent  C.  Acinos  on  cliffs  or  rocks ; 
but  only  a  much  smaller-flowered,  less  woody  and  probably  annual 
plant  {C.  arvensis)  in  arable  fields  and  dry  ground.  In  fact,  I  do 
not  happen  to  have  seen  the  larger-flowered,  shrubby  C.  Aciiios 
except  on  limestone  cliffs  and  rocks  about  Bristol  and  in  Somerset. 
I  have  no  descriptive  "Flora"  in  which  limestone  or  other  cliffs 
and  rocks  are  given  as  a  habitat.  Several  of  the  French  and 
Swiss  authors  give  "  dry  fields  and  stony  places,"  or  "  dry  and 
arid  places."  Bentham  says,  "In  waste  places,  or  more  frequently 
as  a  weed  of  cultivation."  He  evidently  recognized  two  forms, 
for  he  says  {Handbook  of  Britisli  Flora),  "  Corolla  in  the  commoner 
variety  but  little  longer  than  the  calyx,  although  occasionally  near 
twice  as  long."  But  Bentham  calls  it  annual ;  so  do  Gillet  et 
Magne  {Flore  Francaise).  Most  authors  describe  it  as  "  annual 
or  biennial,"  but  Schinz  and  Keller,  who  call  it  Satureia  Acinos 
(L.)  Scheele,  say  "  exceptionnellemcnt  trisannuelle."  It  was 
placed  by  Linntcus  under  Thymus,  and  alas  !  by  0.  Kuntze  under 
Clinopodiuni.  On  the  cliffs  near  Clifton  it  is  certainly  not  annual, 
and  the  rootstock  of  even  small  plants  is  so  woody  that  1  believe 
many  live  at  least  several  years.  Mr.  Bucknall  has  kindly 
shown  me  Spanish  and  Italian  specimens  coated  with  a  whitish 
tomentum,  and  named  Acinos.  He  also  has  a  specimen  of 
G.  pseicdacinos  Lacaita  (Agg.  Fl.  Princip.  Citra,  1911,  p.  51)  from 
Salerno,  near  Naples.  This  has  the  longer  flowers  of  the  Bristol 
plant,  but  the  leaves  are  much  narrower  and  more  erect. — 
H.  Stuart  Thomi'son. 

ToRTULA  ATROviRENS  var.  EDENTULA  (B.  &  S.). — The  authors 
of  the  Bry.  Europixsa  under  Desmatodon  ncrvosus  described  and 
figured  a  "  var.  fi  cdentulus,  opcrculo  conico  brcviusculo,  peristoinio 
solavi  menihranam  hasilarcm  sisteiite."  No  locality  is  given,  but 
the  note  follows  : — "  La  var.  /S  so  rencontre  quelquo  fois  molangee 
h  la  forme  ordinaire,   mais    en    general    cllo  parait  proprc  aux 
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contrees  meridionales,  ou  la  chaleur  produit  facilement  I'avorte- 
ment  du  peristome.     Des  formes  interm^diaires  entre  le  peristome 
reduit  a  la  membrane  basilaire  et  le  peristome  regulierement  dente 
se  recontrent  assez  souvent."     Paris  (Ind.  ed.  ii.)  gives  the  dis- 
tribution of  the  var.  as,  Maritime  Brittany  and  Normandy  ;  South 
of  Spain  ;   Cape  of  Good  Hope ;   ?  Southern   California.     At  the 
end  of  last  year  Mr.  C.  P.  Hurst  sent  me  for  determination  a  moss 
\Yhich  he  had  gathered  on  a  perpendicular  gravel  surface  on  sea- 
coast,  west  of  Looe,  Cornwall,  which  proved  to  be  this  species, 
now  known  as  Tortula  atrovirens  Lindb.     It  showed,  however,  a 
•  number   of   capsules  with  very  short  lids,  and  of  the  few  de- 
operculate  capsules  most,  at  least,  had  the  peristome  much  reduced, 
consisting  of  a  basal  membrane  with  a  few  fragmentary  rudiments 
of  teeth  only ;  some  of  the  others  showing  rather  longer  but  very 
imperfect  teeth.      This  appears   to   be   the   first   record  of  var. 
edentula  in  Britain.     I  asked  Mr.  Hurst  to  obtain  some  better 
developed  specimens  later,  and  his  search  resulted  in  finding  the 
plant  in  one  or  two  other  stations  in  the  same  neighbourhood. 
These  later  specimens  displayed  a  great  degree  of  variation  in  the 
lid  and  peristome— some  of  the  capsules  being  quite  of  the  normal 
*iype — and  amply  supported  the  remarks  in  the  Bry.  Eur.  cited 
above.     At  the  same  time  Mr.  Hurst  sent  fresh  specimens  to  the 
British    Museum,    which   were   kept   under   cultivation   by   Mr. 
W.   E.   Sherrin,  and  his   observations   of   the   ripened  capsules 
agreed,  I  beheve,  entirely  with  my  own  experience.     The  var. 
edentula  must  therefore,  I  think,  be  looked  upon  as  very  unstable 
and  poorly  defined. — H.  N.  Dixon. 

Anomalies  in  the  v.-c.  Divisions  of  Perthshire. — In  Mr. 
Marshall's  interesting  paper  on  "Highland  Plants"  (pp.  158-162), 
I  note  that  he  queries  whether  Juncus  tenuis  was  an  inhabitant 
of  that  county  twenty  years  ago.  I  found  the  plant  myself  in  a 
road  track  in  Glen  Falloch,  about  three  miles  below  Crianlarich, 
in  1903,  eleven  years  before  Mr.  Marshall's  date.  It  is  not, 
however,  to  make  this  announcement  that  I  am  trespassing  on 
your  space,  but  to  point  out  that  Mr.  Marshall,  rather  apolo- 
getically, includes  Glen  Falloch,  Beinn-a-Chroin,  &c.,  in  v.-c.  88. 
Now,  when  I  sent  a  voucher  specimen  of  the  rush  to  Mr. 
A.  Bennett,  he  told  me  that  it  was  the  first  record,  so  far  as  he 
knevf,  for  the  county  of  Perth,  and  placed  it  in  v.-c.  87.  As  to 
the  v.-c.  divisions,  every  one  will  admit  that  H.  C.  Watson's  map 
in  Top.  Bot.  is  useless  for  settling  difficult  points  such  as  the 
present  one,  and  that  his  descriptions  also  need  to  be  revised.  It 
is  surely  a  strange  coincidence  that  in  the  same  number  of  the 
Journal  two  such  expert  field  botanists  as  Mr.  Marshall  and  Mr, 
Wheldon  should  be  placing  their  Glen  Falloch,  Beinn-a-Chroin, 
&c.,  habitats — the  first  in  v.-c.  88  and  the  second  in  v.-c.  87. 
Could  not  a  small  committee  of  competent  British  topographical 
botanists  be  invited  to  correspond  on  this  subject,  and  to  settle  it 
definitely  in  any  way  on  which  they  could  agree,  and  so  put  an 
end  to  this  awkward  predicament  ?  Even  v.-c.  99  might  put  in 
a  claim  to  Glen  Falloch. — Eleonora  Armitage. 
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Cheshire  Lichens. — In  a  paper  entitled  iJcj;«^fcs  and  Lichens 
of  Liverpool  and  its  Vicinity,  published  in  18G0,  the  late  F.  P. 
Marrat  recorded  the  occurrence  of  the  lichens  Gyropliora  poly- 
'phylla  Turn.  &  Borr.  and  Umbilicaria  pustulata  Ho&m.  on  Bidston 
Hill,  near  Birkenhead.  These  lichens  have  not  been  reported 
from  the  locality  in  question  since  that  time  ;  and  it  was  supposed 
by  local  botanists  that  the  plants  were  either  extinct,  or  that, 
possibly,  the  records  were  erroneous.  During  a  recent  visit  to 
Bidston  Hill,  now  one  of  the  "lungs"  of  Birkenhead,  I  was  happy 
to  be  able  to  confirm  Marrat's  old  record  by  finding  both  Gyro- 
phora  2)oly2Jhylla  and  Umbilicaria  pustulata  still  existing  on  the 
hill.  The  specimens  were  fairly  numerous,  but  small  and  poorly 
developed.  The  occurrence  of  these  subalpine  lichens  at  sucli  a 
low  elevation  (216  ft.)  in  a  district  like  the  Wirral  peninsula,  and, 
still  more,  their  persistence  in  the  immediate  neighbourhood  of 
a  huge  smoky  urban  area  like  Liverpool  and  Birkenhead,  are 
noteworthy  facts.  Along  with  the  Umbilicaria  was  Parmelia 
conspersa  Ach.,  another  species  mentioned  in  Marrat's  list  as 
occurring  on  Bidston  Hill. — W.  G.  Travis. 
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My   Shrubs.      By  Eden  Phillpotts.     With   fifty   illustrations. 
4to,  pp.  132.     John  Lane.     Price  10s.  net. 

Mr.  Eden  Phillpotts,  whose  Dartmoor  novels  have  obtained 
for  him  a  deservedly  high  reputation  in  the  realm  of  fiction,  will 
hardly  obtain  a  like  recognition  for  his  book  about  the  shrubs  he 
grows  in  his  garden.  In  a  series  of  chapters  he  enumerates  these 
in  alphabetical  order,  with  comments  that  are  evidently  intended 
to  be  amusing,  but  only  succeed  in  being  silly  :  liow  silly,  one  or 
two  extracts  will  show — this,  for  instance  : — 

"I  ought  to  go  to  Kew  in  a  humble  spirit,  and  haunt  its  glades 
and  glass  for  six  months  before  daring  to  write  this  little  book 
about  shrubs.  But  I  shall  not.  These  are  my  shrubs  that  I  am 
talking  about,  and  not  one  of  them  came  from  Kew.  I  believe  I 
have  got  about  two  that  Kew  has  not  got.  If  it  knew  of  these, 
Kew  would  send  messengers  with  rich  gifts  in  exchange ;  and  I 
should  slight  them  and  entreat  them  scornfully,  and  send  them 
back  to  the  Eoyal  Gardens  empty-handed.  I  have  got  yny 
'  vegetable-pride  '  too  "  (p.  56). 

"The  real  name  of  M[yrtus]  Luma,  by  the  way,  is  Eugenia 
apiculata,  but  when  you  have  once  gone  to  the  expense  of  a  metal 
label,  you  ignore  the  vagaries  of  science,  and  cleave  to  the  old 
paths.  After  all  it  doesn't  really  matter  to  you  what  I  call  my 
shrubs,  any  more  than  it  matters  to  mo  what  you  call  your  golf 
clubs  "  (p.  81). 

As  might  be  expected,  Mr.  Pliillpotts  gets  a  great  deal  of  cheap 
amusement  out  of  the  Latin  names  of  plants.  "  Imagination  was 
needed  in  this  matter  [of  giving  names] ,  but  Science  saw  no 
reason  to  invite  the  co-operation  of  those  who  possessed  it.     She 
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muddled  in,  without  the  least  poetic  feeling  for  what  she  was 
about,  and,  as  a  result,  a  host  of  fine  things  are  called  after  some 
utterly  insignificant  structural  accident  [!] ,  while  even  more  of 
them  immortalise  industrious  nonentities  with  perfectly  hideous 
names"  (p.  9).  This  sort  of  nonsense  recurs  throughout  the 
book  :  "  The  whole  nomenclature  of  the  world's  flora  is  an  infamy, 
and  cries  both  to  reason  and  heaven  to  be  swept  away  "  ip.  104)  : 
"One  often  in  a  garden  longs  to  know  what  Adam  called  the 
things.  He  had  no  Greek  or  Latin  at  any  rate.  Perhaps,  if  we 
took  children  into  a  garden  and  invited  them  to  invent  names,  we 
should  get  something  more  attractive  than  the  atrocious  words  we 
are  called  upon  to  suffer  at  present"  (p.  109). 

It  must  be  admitted  that  Mr.  Phillpotts  is  not  fettered  by 
any  regard  for  existing  names  :  he  writes  "  Amygdal^us  "  and 
"  Amphcrephis  "  (p.  12),  "  Biglovia  "  (p.  20),  "  Hoherea  "  (p.  58), 
"  Ceonothus  "  (p.  126),  "  Hippoph^  "  (p.  58),  and  the  like.  Crino- 
dendron,  he  says  "  you  may  call  Tricuspadaria,  if  you  prefer  to  do 
so"  (p.  36) ;  Weigela  "should  be  Dievilla  by  the  way"  (p.  121). 
Nor  do  adjectives  fare  better  :  witness  "  tormentosa  "  (pp.  81,  82) 
"ramentacj'a"  (p.  90),  "retrursa"  (p.  117).  The  same  carelessness 
runs  through  the  book:  we  have  "La  Mortctla "  (pp.  18,  67); 
"  Sibthorpe  "  (p.  21) ;  "  Nicholas  "  (for  Nicholson — with  whose 
Dictionary  of  Gardening  Mr.  Phillpotts  is  evidently  familiar — 
p.  79) ;  "  Vallambroso  "  (p.  49),  and  of  course  "  cocoa-nut  "  (p.  46). 
Of  Erlnacea  imngens  we  read  that  "Clusius  is  said  to  have  cried 
with  exultation  these  words,  when  first  he  found  the  little  pale 
blue  beauty,  '  Plantc  nova  et  tota  elegans  '  "  (p.  44)  :  Mr.  William 
Watson  of  Kew  is  "one  of  the  greatest  of  English  botanists" 
(p.  103). 

So  we  might  continue :  but  enough — perhaps  more  than 
enough — has  been  said  to  show  the  nature  of  this  pretentious 
book.  Such  merit  as  it  has  is  to  be  found  in  the  illustrations  of 
fifty  of  the  shrubs  mentioned — we  can  hardly  say  described. 
These  are  striking  rather  than  attractive,  and  are  from  photo- 
graphs by  the  author:  " Koclr enter la  is  a  shy  flowerer,  but, 
hearing  doubtless  of  my  booklet  {sic),  it  performed  this  year,  and 
I  photograph  a  spray  of  it  accordingly"  (p.  65). 


A  History  of  Botany  in  the  United  Kingdom  from  the  Earliest 

Times    to    the   End   of    the   Nineteenth    Century.      By   J. 

Eeynolds  Geeen,  Sc.D.,  F.R.S.,  Fellow  and  Lecturer  of 

Downing   College,    Cambridge.     Demy   8vo,    pp.    xii,    648. 

Dent  &  Sons.     Price  10s.  61:/.  net. 

In  this  handsome  and  cheap  volume,  which  he  did  not  live  to 

see  through  the  press,  the  late  Professor  Eeynolds  Green  has 

given  an  exceedingly  useful  and  comprehensive  account  of  botany 

in  Britain  which   should   be  in  the  hands  of   all  who  wish  to 

acquire  a  reasonable  knowledge  of  the  subject.     We  are  not  often 

inclined  to  adopt  the  estimate  which  publishers  p,ro  accustomed 

to  place  upon  the  wrapper  of  their  books  as  an  altogether  un- 
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prejudiced  account  of  the  contents ;  but  in  the  present  case  this 
SO  admirably  summarizes  the  aim  of  the  volume  that  we  cannot  do 
better  than  reproduce  it,  with  the  addition  that  in  our  judgement 
the  object  the  author  had  in  view  has  been  largely,  though  not 
quite  completely,  attained.  This  object,  we  are  told,  was  "in  the 
first  instance,  to  trace  the  development  of  botany  as  a  science 
from  tlie  empiricism  of  the  herbalists,  and  the  manner  in  which 
truly  scientific  conceptions  came  into  vogue.  It  describes  the 
part  taken  by  British  botanists  in  the  development  of  the  science 
generally,  and  narrates  their  activity  in  all  its  departments.  It 
traces  the  course  of  botanical  education,  and  shows  how  it  made 
its  way  into  the  curricula  of  the  British  Universities,  helped  by 
the  herb  garden,  the  field  excursion,  the  botanic  garden  and  the 
laboratory." 

For  nearly  thirty  years  Green  had  occupied  an  important 
position  as  a  teacher  and  lecturer  on  plant  physiology,  to  which 
he  published  an  Introduction  in  1900.  His  volume  on  The 
History  of  Botany  from  18G0  to  1900,  a  supplement  to  or  con- 
tinuation of  Sachs's  well-known  work,  was  published  in  1909,  and 
was  reviewed  in  this  Journal  for  1910  (p.  117).  In  the  course  of 
the  notice  it  was  remarked  that  the  author  was  "  naturally  more 
at  home  in  plant  physiology  "  than  in  other  branches  of  the 
subject,  and  one  cannot  but  feel  that  the  volume  now  before  us, 
excellent  as  it  is,  would  have  been  more  complete  as  an  account 
of  "the  development  of  the  science  generally"  if  some  systematist 
had  been  associated  in  its  compilation.  "  Lions,  '  said  the  king 
of  the  beasts,  when  he  had  been  taken  by  the  owner  through  a 
gallery  in  which  his  fellows  were  always  represented  as  inferior  to 
man,  "  would  have  fared  better  had  lions  been  the  artists,"  and 
the  systematist  who  reads  through  the  book  or  consults  the  index 
will  feel  himself  in  the  position  of  the  lion,  or  indeed  in  the  even 
less  enviable  one  of  being  ignored  altogether.  It  may  be  urged 
that  in  saying  this  we  are  influenced  by  the  fact  that  this  Journal 
finds  itself  in  the  latter  position,  for  while  "  in  1887  a  new 
periodical  pul)lication  bearing  the  honoured  name  of  the  Kcw 
Bulletin  " — the  irregular  appearance  of  which  until  the  advent 
of  Sir  David  Prain  was  perhaps  unique  in  the  liistory  of  scientific 
journalism — is  duly  recorded,  the  Journal  of  Botany  (dating  from 
1863)  finds  no  mention  ;  but  the  ignoring  of  the  excellent  work 
which  has  appeared  in  its  pages  and  of  the  Britisli  Museum  and 
other  botanists  who,  here  and  clsowliere,  have  made  important 
contributions  to  systematic  botany,  justifies,  if  it  does  not  demand, 
a  protest :  the  names  of  H.  N.  liidlcy,  W.  Fawcett,  Spencer 
Moore,  E.  G.  Baker,  W.  P.  Hiern,  are  only  a  few  that  occur 
to  one  while  writing — even  Dr.  Rondlo  is  only  referred  to  in 
connection  with  a  physiological  observation.  In  like  manner 
recent  British  botanists  and  British  botany  are  practically 
ignored. 

The  biographical  notices  are  in  the  main  accurate,  althougli  it 
is  not  easy  to  ascertain  on  what  principle  an  author's  work  is 
selected  for  mention — e.g.  under  M.  T.  Masters,  no  reference  is 
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made  to  his  Vegetable  Teratology  nor  to  his  papers  on  Coniferse. 
It  is  to  be  regretted  that  the  dates  of  birth  and  death,  so 
convenient  as  a  help  to  placing  a  man,  are  not  given  after  the 
names.  The  author's  comments  are  sometimes  rather  strange, 
and  his  style  occasionally  tends  to  journalese :  an  example  of  each 
will  be  found  in  this  sentence  about  W.  W.  Newbould,  which  will 
astonish  those  who  knew  his  history  :  "  He  published  nothing  of 
any  value,  preferring  the  life  of  a  country  clergyman  to  the 
exploits  of  the  pen  "  (p.  515).  Green  has  evidently  (though  not 
in  this  instance)  made  copious  use  of  the  Biographical  Index  of 
British  Botanists,  which,  had  he  lived  to  write  the  preface,  would 
doubtless  have  been  acknowledged.  The  number  of  misprints  in 
proper  names  which  disfigure  the  pages  may  be  attributed  to  a 
similar  inability  with  regard  to  reading  the  proofs — "Muntz" 
for  Munby  (p.  434,  thrice);  "  Neven  "  for  Niven  (p.  396,  thrice); 
"Boot"  for  Boott  (p.  406);  "Banbury"  for  Bunbury  (p.  551, 
twice) ;  "  Eedoute  "  for  Redoute  (p.  270)  ;  "  Loudon  "  for  London 
(p.  175) ;  "  Sargent "  for  Sargant  (p.  587)— the  list  might  be 
greatly  extended :  all  these  are  of  course  repeated  in  the  full  but 
not  complete  index,  which  is  confined  to  names  of  persons  and 
does  not  include  all  of  these. 

Here  and  there  we  note  slight  inaccuracies  and  insufficient 
information — e.g.  it  is  stated  that  Ray's  herbarium  "  contained 
the  type  species  {sic)  of  his  S^jnopsis  "  (p.  512) — this  does  not 
refer  to  the  book  on  British  plants  usually  so  called  but  to  his 
European  collection  ;  "  the  Hayicl-lists  of  plants  cultivated  at 
Kew  "  (p.  569)  are  stated  to  be  "  on  the  lines  of  the  old  Hortus 
Kewensis,"  which  of  course  is  not  the  case ;  the  account  of 
Sloane's  herbarium  (p.  154)  is  very  incomplete — it  contains  no 
reference  to  the  fact  that  this  was  the  foundation  of  the  National 
Herbarium,  in  which  it  is  still  preserved.  There  is  considerable 
disproportion  in  the  space  allotted  to  the  various  branches  of  the 
subject — the  Cryptogams  are  insufficiently  treated — and  to  the 
biographical  sketches,  the  paragraphing  is  not  well  done,  and 
the  writing  is  sometimes  slipshod.  But  the  fact  that  in  certain 
respects  the  book  might  be  better  does  not  detract  from  its  general 
excellence,  and  the  favourable  opinion,  expressed  at  the  beginning 
of  this  notice,  of  the  work  as  a  whole  is  not  modified  by  the  matters 
of  detail  to  which  we  have  called  attention.  An  excellent  portrait 
of  the  author  faces  the  title-page. 
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The  Transactioyis  of  the  British  Mycological  Society  for  the 
season  1914  forms  the  first  part  of  vol.  v.  and  contains  practically 
two  hundred  pages.  The  secretary  and  editor,  Mr.  Carleton  Rea, 
contributes  reports  on  the  spring  foray  held  in  May  at  Symonds 
Yat,  and  the  autumn  foray  held  in  September  at  Doncaster  :  in 
each  case  a  full  list  of  the  species  found  is  given,  some  of  which 
are  new  to  science  or  new  to  this  country.      Miss   G.    Lister 
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supplies  a  list,  with  notes,  of  the  Mycetozoa  met  with  ai  t^.^ 
Doncaster  meeting,  and  also  an  article  on  Japanese  Mycetozoa 
which  had  heen  sent  her  by  Mr.  K.  Minakata ;  one  new  species 
and  two  new  varieties  are  described  and  figured,  and  interesting 
facts  are  given  concerning  the  collector,  gathered  from  his  letters. 
The  Presidential  Address  of  Professor  A.  H.  E.  Buller  on  "  The 
Fungus  Lore  of  the  Greeks  and  Eomans  "  gathers  together  from 
numerous  sources  what  is  known  of  the  quaint  ideas  of  classical 
times  concerning  these  plants,  their  nature  and  uses.  Miss 
E.  M.  Wakefield  continues  her  notes  on  resupinate  fungi,  and 
describes  several  which  have  recently  been  found  in  this  country, 
including  one  new  species.  Dr.  J.  W.  Ellis  has  a  further 
contribution  to  his  lists  of  now  British  micro-fungi,  and  describes 
one  new  species.  Dr.  Bayliss  Elliott  records  the  constant 
presence  of  fungus  mycelium  in  the  carton  lining  the  nests  of 
two  species  of  British  ants,  the  fungi  being  different  in  each  case. 
The  facts  are  most  interesting,  having  regard  to  what  is  recorded 
of  tropical  ants  and  associated  fungi.  The  paper  is  illustrated  by 
a  plate.  Mr.  G.  K.  Sutherland  lias  an  article  on  the  Pyrenomy- 
cetous  fungi  which  occur  on  marine  algae ;  in  this  practically 
unexplored  field  the  author  describes  and  figures  two  new  genera 
and  two  new  species,  giving  details  as  to  what  is  known  of  their 
biology.  Miss  A.  Lorrain  Smith  and  Mr.  J.  Kamsbottom  record 
new  and  rare  British  micro-fungi  and  describe  ten  new  species. 
Mr.  Ramsbottom  also  has  papers  on  "Recent  published  results 
on  the  cytology  of  fungus  reproduction  (1914),"  "  The  generic 
name  Protascus,"  "  Guttula3  in  Spores  of  Discomycctes  " ;  also 
obituary  notices  of  Dr.  M.  C.  Cooke  (a  shortened  form  of  which 
appeared  in  this  Journal)  and  the  Rev.  W.  L.  W.  Eyre.  The 
former  notice  is  illustrated  by  a  photograph  taken  in  1895  of  a 
small  group  of  mycologists  to  whom  the  foundation  of  the 
Society  is  due ;  and  the  latter  by  a  group  taken  at  the  foray  at 
Ilaslemere  in  1905  which  shows  many  of  the  past  presidents  of 
the  Society.  The  get-up  of  the  publication  reaches  its  usual  high 
standard,  and  the  range  of  the  contributions  and  the  increasing 
membership  are  a  sign  of  the  energy  of  the  secretary  and  editor. 
With  the  low  subscription  (ten  shillings)  and  the  increased  interest 
in  the  study  of  mycology,  the  Society  is  certain  to  extend  its 
activities.  The  President  for  next  year  is  Mrs.  Rea,  well-known 
for  her  paintings  of  fungi.  The  spring  foray  was  held  at  Baslow 
at  Whitsun ;  the  autumn  foray  will  take  place  from  September  27th 
to  October  2nd,  either  at  Swansea  or  Sidmouth. 

At  the  meeting  of  the  Linnean  Society  on  June  3rd,  1915, 
Mr.  Hoi'ace  W.  Monckton  communicated  a  note  on  the  Plant- 
association  at  the  foot  of  the  Boium  Glacier,  Norway.  The 
Boium  is  one  of  the  larger  glaciers  which  descends  from  the  groat 
Jostedals  snow-field.  It  flows  down  into  a  head-valley  of  the 
Fjaerlandsfjord,  and  the  foot  of  the  ice  is  492  ft.  above  the  sea. 
The  latitude  is  between  Gl"'  and  62  \  that  is,  a  little  north  of  the 
Shetlands.  At  the  foot  of  the  ice  there  is  the  usual  desolate 
space    with    fresh    moraine,   and    plants    are   gradually    finding 
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their  way  on  to  this  ground.  In  places  where  the  ice  has 
advanced  a  little,  plants  may  be  found  growing  and  flowering 
close  to  the  glacier  itself.  Among  the  plants  thus  creeping  on  to 
the  moraine  were  noticed  a  combination  of  mountain  and  valley 
forms  :  of  mountain  plants  there  were  Salix  herbacea,  Saxifraga 
stellaris,  and  Phyllocloce  ccsrulea  ;  and  of  forms  of  general  dis- 
tribution which  one  does  not  usually  associate  with  glaciers  there 
were  Ahhemilla  al-pina,  Trientalis  europaa,  Pyrola  minor,  Pin- 
guicula  vulgaris,  Phegopteris  Dryopteris,  Lotus  corniculatus, 
Sagina  procumbens,  and  a  species  of  Epilohium.  At  the  same 
meeting  Dr.  Otto  Stapf  showed  various  illustrations  of  the 
celebrated  Dragon  Tree  at  Orotava,  and  especially  a  drawing  by 
Don  Augustin  Monteverde,  dating  from  the  earlier  months  of 
1819,  before  the  tree  was  partially  destroyed  by  a  gale  on  July  21st, 
in  that  year.  This  drawing  is  the  property  of  Dr.  Perez  of 
Orotava,  who  had  sent  it  to  Kew  for  comparison  with  other 
illustrations.  Dr.  Stapf  discussed  the  known  history  of  the 
Dragon  Tree  of  the  Canaries  and  notices  of  it  from  early  writers, 
referring  inter  alia  to  the  resinous  product  known  as  "  Dragon's 
Blood,"  formerly  used  as  a  pigment  and  in  medicine,  but  now 
almost  restricted  to  colouring  varnishes. 

Messrs.  Horne  &  Son  of  Whitby  have  published  in  a  neat 
little  shilling  volume  an  account  of  Whitby  Wild  Floivers,  by  Mr. 
Bernard  Keynolds,  which  is  described  on  the  title-page  as  "  a 
complete  botanic  list  of  the  flowers,  grasses,  and  ferns  of  the 
Whitby  district  (including  Levisham  and  Scarborough),  with 
notes  on  their  history  and  habitats."  The  list,  which  is  by  no 
means  critical,  indicates  the  plants  of  thirty  specified  localities  :  it 
is  followed  by  somewhat  discursive  notes  upon  plants  and  places, 
and  indeed  upon  more  general  matters — e.  g.  Mr.  Eeynolds  thinks 
that  "  not  even  the  barbarous  blasting  of  bleeding  Belgium  can 
quite  equal "  the  bombardment  of  Whitby.  The  little  book  will 
doubtless  be  useful  to  visitors  to  Whitby,  but  it  can  hardly  be 
regarded  as  a  serious  addition  to  our  list  of  local  Floras. 

Under  the  title  Junior  Botany  (University  Tutorial  Press, 
sm.  8vo,  pp.  xii,  288,  141  text  figs.,  price  2s.  Qcl.)  Dr.  Cavers  has 
achieved  a  useful  little  text-book,  based  on  the  syllabuses  of  the 
Oxford  and  Cambridge  Junior  Local  Examinations  in  Botany. 
The  first  sixty-six  pages  are  devoted  to  an  introductory  course  in 
physics  and  chemistry,  and  contain  an  account  of  the  nature  and 
composition  of  air  and  water,  and  various  other  chemical  and 
physical  matters,  without  a  knowledge  of  which  it  is  impossible 
to  understand  the  physiology  of  plant-life.  The  point  of  view  of 
the  botanical  portion  of  the  book  is  mainly  physiological,  but  a 
concluding  chapter  is  assigned  to  a  Ijrief  account  of  about  a  dozen 
of  the  commoner  families  of  flowering  plants.  The  spelling 
"  androcium,"  "  gynecium,"  is,  we  presume,  on  the  analogy  of 
"  ecology."  The  book  is  avowedly  a  guide  to  the  practical  study 
of  plant-life,  and  contains  instructions  for  experiments,  many  of 
which  can  be  carried  out  without  the  aid  of  expensive  apparatus. 
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A    REVISION   OF  SALMEA  and  some   ALLIED    GENERA. 

By  S.  F.  Blake,  A.M. 
(Concluded  from  p.  20-2.) 

1.  N.  HiRSUTA  (Sw.)  Urb.  Scandent  shrub,  up  to  10  m.  high, 
slender,  grey-barked,  glabrate  below,  softly  pilose-tomentulosc 
above  with  dull  whitish  hairs ;  the  main  stem  {fide  Harris  in 
sched.)  "several  inches  in  diameter,  with  a  corky  bark."  Leaves 
ovate  to  ovate-lanceolate,  long-acuminate,  at  base  subcordate  to 
rounded,  minutely  appressed-serrulate,  penninerved,  above  green, 
minutely  pilosulose  to  short  hispid-pilose  (then  the  hairs  tubercu- 
late-based),  beneath  densely  softly  canescent-pilose-tomentose, 
7-9-5  cm.  long,  l-8-4:-5  cm.  wide,  on  petioles  5-12  mm.  long. 
Heads  odorous  {fide  Harris),  rather  numerous,  in  terminal  and 
axillary  cymose  panicles,  the  pedicels  0-5-3  mm.  long.  Disk 
6-  (fruit)  10  mm.  high.  Involucre  4  mm.  high,  sub-4-seriato,  the 
phyllaries  graduated,  oblong,  the  outer  obtuse,  the  inner  gradually 
acutish,  pale,  subindurated,  barely  herbaceous  below  apex,  ap- 
pressed-pilosulose  and  glandular-dotted.  Corollas  4-5  mm.  long, 
ampliated  at  extreme  base,  the  throat  funnel-form.  Pales  laterally 
1-toothed,  pubescent  above.  Achenes  linear-oblong,  blackish, 
sparsely  puberulous  at  apex,  4-5  mm.  long;  awns  decidedly  un- 
equal, up  to  2  mm.  long,  ciliate,  the  inner  or  often  both  broadly 
winged. — Bidens  hirsuta  Sw. !  Prod.  110  (1788).  Sahnea  hirsuta 
(Sw.)  DC.  Cat.  Hort.  Monsp.  141  (1813);  Griseb.  Fl.  Br.  W.  Ind. 
375  (1861).  Hoi)kirkia  hirsuta  (Sw.)  Spreng.  Sys.  iii.  444  (1826). 
Eupatorium  vestitum  Spreng.  I.e.  416  (1826).  Notoptera  Jiirsuta 
(Sw.)  Urb.  I.e.  466  (1901),  incl.  var.  Ecjgersii  Urb.  I.e.  (based  on 
Eggers,  3458). — Jamaica  :  B.  Shakespear,  W7n.  Wnght,  Sicartz. 
(Brit.  Mus. !),  Alexander,  Wilson,  Mac  Fadyen,  Harris,  8427, 
10,062,  10,158,  11,682.  Ascends  to  305  m.  {Harris,  8427). 
Urban"s  var.  Eggersii,  based  on  forms  with  leaves  rounded  iioi 
cordate  at  base,  does  not  seem  distinct  enough  to  merit  varictnl 
rank. 

2.  N.  GUATEMALENSis  Urb.  I.  c.  465  (1901).  This  insufficiently 
described  species  is  related  to  the  last,  from  which  it  "proeter  alias 
notas  pra^sertim  foliis  apice  obtusis  vel  acutiusculis  (nee  lotigo 
acuminatis)  discrepat.  Guatemala:  Fricdrichsthal."  Not  seen; 
possibly  identical  with  the  next. 

3.  N.  Gaumeri  Greenm.  Field  Col.  Mus.  Bot.  ii.  269  (1907). 
Salmca  Gaumeri  Greenm.  Field  Col.  Mus.  Bot.  iii.  124,  with  fig. 
(1904).  Not  seen,  but  from  description  and  figure  easily  distin- 
guished from  N.  hirsuta  by  the  elliptic-ovate  obtuse  or  rounded 
leaves.  Based  on  Ganvicr,  dll,  from  Izamal,  Yucatan,  described 
as  a  "shrub,  20  feet  higli,"  with  "flowers  white,  very  aromatic." 
Sehoit,  755  (Brit.  Mus.),  from  near  Hacienda  Chucu,  Yucatan,  is 
referred  with  some  doubt  to  this  species. 

Sect.  2.     Loxosiphon,  n.  sect.     Capitula  discoidea  turbinato- 
hemisphicrica.    Clinium  conicum.    Corolla^  valde  recurvata\    Al;p 
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achenii  glabrae.  Antherae  basi  obtuse  cordato-sagittatse.  Rami 
styli  obtusi.  Type,  Sahnea  curviflora  R.  Br. — Southern  Mexico 
and  Central  America. 

4.  N.  CURVIFLORA  (R.  Br.),  n.  comb.  Branching  shrub  (per- 
haps scandent  ?),  with  striatulate  greyish  stem,  glabrate  below, 
hispidulous-pilosulose  above.  Leaves  ovate,  long-acuminate,  at 
base  broadly  rounded,  very  obscurely  crenate-denticulate,  tripli- 
quintuplinerved,  above  dark  green,  sparsely  tuberculate-strigillose, 
beneath  scarcely  paler,  evenly  but  not  densely  hispidulous-strigil- 
lose  or  tuberculate-strigillose,  glandular-dotted,  7-5-ll'8  cm.  long, 
3-5-4:-8  cm.  wide.  Petioles  immarginate,  tuberculate-strigillose, 
4-7  mm.  long.  Heads  numerous,  cymose-paniculate  at  end  of 
stem  and  on  widely  spreading  axillary  branches,  forming  a  pyra- 
midal panicle  2-2  dm.  long,  2  dm.  wide  (when  well  developed). 
Pedicels  mostly  5-9  mm.  long.  Disk  (in  fruit)  7  mm.  high, 
8-9 mm.  thick.  Involucre  2-sub-3-seriate,  3-5 mm.  high,  graduated, 
the  outer  phyllaries  ovate,  the  inner  ovate-oblong  to  ovate-lanceo- 
late, acutish  or  the  outer  obtusish,  slightly  ribbed,  1-nerved,  sub- 
indurated,  sparsely  sordid-puberulous.  Corollas  abruptly  retiexed 
near  apex  of  tube,  with  funnel-form  throat  and  ovate-lanceolate 
teeth,  3-6  mm.  long  (throat  1-6  mm.,  teeth  1  mm.,  tube  2  mm.). 
Pales  firm,  indurated,  carinate,  with  +  recurved  abruptly  acute 
apex,  sparsely  puberulous  on  back,  4  mm.  long.  Achenes  brownish- 
black,  oblong-obovate,  glabrous,  2-8  mm.  long;  awns  very  unequal, 
the  inner  or  sometimes  both  with  a  broad  wing  decurrent  on  sides 
of  achene. — Sahnea  ?  ciirviflora  R.  Br.!  Trans.  Linn.  Soc.  xii.  112 
(1817).  Otopaypiis  curviflorus  (R.  Br.)  Hemsl.  Biol.  Centr.  Am. 
Bot.  ii.  191  (1881),  as  to  syn.,  and  specim.  in  part. — Nicaragua: 
Chontales,  1867-68,  Tate,  251  (Brit.  Mus.,  Kew);  without  definite 
locality,  Seemann,  98  (Brit.  Mus.,  Kew).  Cult.  :  Herb.  Miller 
(type,  Brit.  Mus.).  This  species  has  been  confused  by  authors 
with  the  two  following,  although  chiefly  with  the  next  species 
Hemsley's  Otopapjms  curviflorus  included  all  three. 

5.  N.  scabridula,  n.  sp.  Frutex  scandens.  Cauhs  tenuis 
striatulus  cortice  cano  tectus  deorsum  glabratus  supra  subdense 
molliter  puberulo-pilosulus  in  infiorescentia  sordide  pilosus  pilis 
flexuosis  patentibus  et  +  glandulosus.  Folia  ovata  ad  oblongo- 
ovata  acuminata  basi  rotundata  aut  truncato-rotundata  obscure 
serrulata  (dentibus  parvis  mucronatis  patentibus  vel  depressis  ca. 
16-jugis)  penninervia  vel  subtriplinervia  supra  scabridula  pilis 
minutis  subpatentibus  basi  tuberculatis  rugulosa  impresso-nervia 
subtus  obscure  canescenter  dense  pilosula  pilis  patentibus  glan- 
duloso-adspersa  venoso-reticulata  5-9  cm.  longa  l'7-3'9  cm.  lata. 
Petioli  immarginati  dense  molliter  puberulo-pilosi  6"5-10  mm. 
longi.  Capitula  turbinato-hemispha^rica  ad  apicem  caulis  cymoso- 
paniculata  (ca.  20-30)  in  pedunculis  axillaribus  et  terminalibus 
3-8-cephalis  paniculam  apertam  5-10  cm.  longam  5-10  cm.  latam 
efticientia.  Pedicelli  socpius  4-10  mm.  longi.  Discus  4-5  mm. 
altus  5-6  mm.  crassus.  Involucri  3-seriati  gradati  2-5  mm.  alti 
squama^,  appressa}  induratae  1-vittato-subcarinatao  exteriores  ovato- 
oblongcC  interiores  oblongas  ad  oblongo-lanceolatae  obtusae  saepius 
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mucronulatae  +  ciliolatae.  Corolla  disci  albidae  supra  medium 
abrupte  reflexce  tubo  basi  abrupte  ampliato  faucibus  infundibuli- 
formibus  ad  3  mm.  longae  (tubo  1-5  mm.,  faucibus  1-5  mm.  [dentibus 
0-7  mm.  longis  inclusis] ).  Paleae  induratae  carinatae  supra  pube- 
rulffi  apice  acuminato  abrupte  patente  vel  reflexo  3  mm.  longae. 
Achenia  nigro-brunnea  oblongo-obovata  striata  glabra  2  mm.  longa. 
Aristae  pappi  2  valde  inaequales  0'7-l'5  mm.  longae  interiore  ad 
alam  achenii  adnata. — Otopappus  curviflorus  auctt.,  pro  parte. — 
Vera  Cruz:  Mirador,  February,  1839,  Linden,  1165  (Kew)  ; 
savannas  near  Vera  Cruz,  Cordillera,  alt.  915  m.,  1810,  Galeotti, 
2214  (Kew) ;  Mirador,  November,  1811,  Liebmann,  388  (Kew) ; 
"liane,"  Valley  of  Cordova,  May  14th,  1866,  Bonrgeau,  2034  (Kew) ; 
Atoyac,  November,  1882,  Kerber,  131  (type  coll.  :  Brit.  Mus., 
Kew).  Honduras  :  San  Pedro  Sula,  Dept.  Santa  Barbara,  alt. 
183  m.,  February,  1889,  Thieme  (J.  D.  Sm.  distr.  5313,  Kew).— 
This  and  not  the  last  is  apparently  the  true  Zexmenia  sabneoides 
Sch.  Bip.  (ex  Benth.  &  Hook.  Gen.  PI.  ii.  381  (1873),  as  syn. 
Salmea  curviflora  R.  Br.),  since  Liebmann's  specimen  at  Kew  is  so 
labelled. 

6.  N.  BREViPES  (Eob.),  n.  comb.  Slender  shrub  (scandent  ?) 
with  greyish  bark,  the  stem  striate,  glabrate  below,  pilosulous 
with  tangled  sordid  hairs  above.  Leaves  ovate  or  almost  ovate- 
lanceolate,  acuminate,  cuneate  or  rounded-cuneate  at  base,  regularly 
serrulate  with  ca.  19-27  pairs  of  minute  mucronate  spreading 
teeth,  pinni-  or  subtriplinerved,  dark  green  above,  impressed- 
nerved,  slightly  harsh  with  tuberculate  strigillosity,  beneath  dull 
grey  with  dense  rather  soft  short  spreading  hairs  intermixed  with 
sessile  glands,  reticulate-venose,  6-5-10  cm.  long,  2-3-3-7  cm.  wide, 
on  slender  marginless  densely  short-pubescent  petioles  1-1-1-8  cm. 
long.  Heads  numerous  in  5-13-iiowered  axillary  and  terminal 
spiciform  cymose-racemose  panicles,  shorter  than  the  leaves, 
3-5*5  cm.  long,  about  1-5-3  cm.  wide.  Disk  5-6  mm.  high, 
6-8-5  mm.  wide.  Involucre  sub-3-seriate,  3-5  mm.  high,  its 
phyllaries  graduated,  indurated,  +  1-vittate-costate,  obtusish  to 
subacute  at  the  +  ciliolate  apex,  the  outer  ovate  or  ovate-oblong, 
the  inner  oblong  or  lance-oblong.  Corollas  abruptly  retiexed 
below  the  middle,  tlie  tul)e  abruptly  ampliated  at  base,  the  throat 
canipanulato,  with  triangular-lanceolate  teeth,  4  mm.  long  (throat 
1-9  mm.  (teeth  0-7  mm.),  tube  2-1  mm.).  Pales  indurated,  sparsely 
ciliolate  near  tip,  the  acute  or  acuminate  apex  usually  +  retiexed, 
3-7  mm.  long.  Achenes  (submature)  brownish,  about  3-striato 
each  side,  glabrous,  2  mm.  long.  Pappus-awns  2,  very  unequal, 
0-5-1-8  mm.  long,  the  inner  with  a  broad  wing  decurrent  on  the 
achone. — Otopappus  curviflorus  (R.  Br.)  Hemsl.,  /.  c,  as  to  speci- 
mens in  part.  0.  brcvipcs  Rob. !  Proc.  Am.  Acad.  xliv.  621 
(1909).— Chiapas:  1864-70,  Ghiesbrcjht,  541  (typo  coll.:  Pn-it. 
Mus.).  Guatemala  :  Volcan  do  Fuego,  alt.  1982  m.,  December, 
1873,  Salvin  (Kew). 

Sect.  3.  Perigyne,  n.  sect.  Capitula  radiata  hemispluurica. 
Clinium  convexiusculuni.  Corolho  disci  erectie  tiava^ ;  eaj  radii 
flavie  ligulatic  parva)  steriles  discum   superantcs.       Achenia  in- 

s  2 
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ffiqualiter  2-anstata  2-alata  ala  exteriore  angustissima  intei'iore 
latiore  obliqua  amhabus  cum  aristis  confluentibus.  Anthei'ae  basi 
obtuse  sagittate.  Styli  rami  acuti  vix  appendiculati  hirtelli. — 
Type,  Zexmenia  {Oto2:)a2)2ms)  tequilana  Gray. — Southern  Mexico. 

7.  N.  TEQUILANA  (Gray),  n.  comb.  Shrub  1-6-2-3  m.  high, 
branched  in  the  inflorescence,  the  stem  greenish,  striatulate, 
tuberculate-strigillose  to  -strigose.  Leaves  ovate  to  ovate-lanceo- 
late, long-acuminate,  truncate-rounded  to  slightly  cordate  at  base, 
regularly  serrulate  with  small  mostly  appressed  teeth,  tripli- 
quintuplinerved,  above  green,  rugulose  and  +  impressed-venose, 
tuberculate-strigillose  to  -strigose,  beneath  scarcely  paler,  gland- 
dotted,  +  reticulate-venose,  from  strigillose  chiefly  along  the 
veins  to  rather  softly  and  densely  hispidulous-pilosulous  with 
spreading  hairs,  8-13  cm.  long,  2-8-7  cm.  wide,  on  tuberculate- 
strigillose  or  -strigose  marginless  petioles  6-22  mm.  long.  Heads 
1-1'6  cm.  wide,  rather  numerous  in  axillary  and  terminal  3-15- 
flowered  ternately  arranged  cymose  panicles,  on  peduncles 
2-5-4'8  cm.  long,  shorter  than  the  leaves ;  pedicels  naked  or 
bracteolate,  tuberculate-strigillose  to  hispid-pilose,  3-18  mm.  long. 
Disk  hemispheric,  6'5-8  mm.  long,  12  mm.  wide.  Involucre 
4-sub-5-seriate,  regularly  graduated,  3-5-4  mm.  high;  phyllaries 
canescent-strigose,  oblong,  indurated  and  chartaceous-coriaceous 
below,  all  but  the  innermost  with  a  short  acutish  to  obtuse 
spreading  herbaceous  apex,  the  outermost  chiefly  herbaceous. 
Eays  about  20,  styliferous  but  sterile,  oval-oblong,  yellow,  ernar- 
ginate,  4  mm.  long,  1-3  mm.  wide.  Disk-corollas  yellow,  glabrous, 
4  mm.  long  (tube  0-8  mm.).  Pales  very  narrow,  spinulose  on  the 
narrow  keel  and  acutish  apex,  6  mm.  long.  Achenes  obovate,  very 
narrowly  winged  on  the  outer,  broadly  and  obliquely  on  the  inner 
angle,  the  wings  adnate  to  the  very  unequal  pappus  awns. 
Squamellaceous  corona  none. 

South  Mexico  ;  variable.  Divisible  into  two  not  strongly 
marked  varieties : — 

Var.  GENUINA,  n.  var.  Foliis  infra  sparse  hispidulo-strigillosis 
supra  tuberculato-strigillosis  ;  caule  tuberculato-strigilloso.  — • 
Zexmenia  {Otopappus)  tequilana  Gray!  in  Wats.  Proc.  Am.  Acad, 
xxii.  425  (1887),  pro  parte  (as  to  Palmer,  359).  Otopappus 
tequilanus  (Gray)  Rob.  Proc.  Am.  Acad.  xliv.  622  (1909). — Jalisco  : 
in  ravines  and  along  hillsides.  Tequila,  1886,  Palmer,  359  (cotype 
coll. :  Brit.  Mus.,  Kew) ;  mountains  above  Etzatlan,  October  22ud, 
1903,  Pringle,  11555  (Kew). 

Var.  ACUMINATA  (Wats.),  n.  comb.  Foliis  infra  dense  sub- 
molliter  hispidulo-pilosulis  supra  tuberculato-strigosis  ;  caule 
strigoso-piloso  pilis  basi  vix  tuberculatis. — Zexmenia  [Otopaj^pus) 
tequilana  Gray,  I.  c,  pro  parte  (as  to  Palmer,  394).  Otopapinis 
acuminaius  Wats.  Proc.  Am.  Acad.  xxvi.  140  (1891).  0.  tequilamis 
(Gray)  Rob.  var.  acaminatns  (Wats.)  Rob.  I.  c.  xliv.  622  (1909). — 
Jalisco  :  ravines  and  hillsides.  Tequila,  1886,  Palmer,  394  (cotype 
coll.  of  Z.  tequilana  :  Brit.  Mus.,  Kew-) ;  Bolanos,  September  10th- 
19th,  1907,  Eose,  2927  (Kew).  Pringle,  3837  (slopes  of  barranca  near 
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Guadalajara,  Jalisco,  September  11th,  1891  (Brit.  Mus.,  Kew) )  is 
intermediate  but  nearer  var.  acuminata.  Watson's  type  (same 
locality,  October,  1889,  Pringle,  2999)  has  not  been  examined. 

8.  N.  EPALEACEA  (Hemsl.),  n.comb.  Shrub  with  slender  sub- 
terete  greyish-brown  densely  tul)Grculate-strigillose  stem.  Leaves 
broadly  to  narrowly  ovate,  acute  to  long-acuminate,  truncate  to 
rounded-truncate  at  base,  serrate  with  very  depressed  strongly 
mucronate  teeth,  green  both  sides,  very  harshly  tuberculate- 
strigillose  or  -hispidulous  above,  beneath  strongly  reticulate, 
harshly  hispidulous  along  the  venation  and  sparsely  gland-dotted, 
triplincrved,  6-9-7  cm.  long,  2-4-5  cm.  wide,  on  tuberculate- 
strigillose  marginless  petioles  1-2-2  cm.  long.  Heads  three  to 
eight,  2-2  cm.  wide,  on  axillary  and  terminal  naked  monocephalous 
tuberculate-strigillose  peduncles  0-8-4-5  cm.  long,  much  shorter 
than  the  leaves.  Disk  1-1-1-2  cm.  high,  1-2-1-5  cm.  wide.  In- 
volucre 5-sub-6-seriate,  graduated,  8  mm.  high,  the  outermost  phyl- 
laries  oblong-spatulate,  acutish,  strigillose,  herbaceous  throughout 
or  indurated  at  the  extreme  base,  the  tips  loose ;  next  two  scries 
gradually  longer,  ovate,  densely  strigillose,  strongly  indurated, 
chartaceous-coriaceous,  with  darker  scarious  margin  and  abrupt 
short  mucronate  spreading  herbaceous  tip ;  the  others  gradually 
longer,  oblong,  acutish,  like  the  last  but  without  herbaceous  tip, 
passing  gradually  into  the  outermost  pales.  Eays  about  38,  pale 
yellow,  sterile,  with  short  included  style,  oblong,  emarginate, 
4-5  mm.  long,  1-3  mm.  wide.  Disk  corollas  yellow,  glabrous, 
4-2  mm.  long  (tube  1-2  mm.),  the  throat  slender-funnel- form. 
Pales  extremely  narrow,  acutish,  denticulate-spinulose  above, 
8  mm.  long.  Achenes  brownish-black,  slightly  costate,  obovate- 
oblong,  3  mm.  long,  on  the  outer  angle  with  an  awn  0-G  mm.  long, 
not  winged,  on  the  inner  broadly  winged  above,  the  wing  adnate 
to  the  1-8  mm.  long  awn. — Otopappus  epaleaceus  Hemsl.  !  Biol. 
Centr.  Am.  Bot.  ii.  191  (1881). — Morelos  :  lava-lields  near 
Xantepec,  alt.  1372  m.,  October  3rd,  1902,  Primjlc,  8731  (Brit. 
Mus.,  Kew).  Mexico,  without  locality,  1846,  Baites,  7  (type  : 
Kew). 

IV.  Otopappus  Benth. 

Heads  homogamous  or  heterogamous,  the  disk  Howers  herm- 
aphrodite, fertile,  the  rays  when  present  fertile.  Involucre  3-6- 
seriate,  graduated,  usually  with  a  few  foliaceous  bractlets  at  base, 
the  phyllarics  indurated,  ±  striate,  the  outer  often  herbaceous- 
tipped,  obtuse  or  sometimes  acute,  ±  strigillose.  Keceptaclo 
flattish  to  slightly  convex.  Pales  rather  narrow,  persistent,  folded 
about  the  achenes.  Eays  none  or  present  and  ligulate,  fertile, 
yellow,  narrowly  oblong,  about  10-18.  Disk  corollas  yellow, 
numerous,  with  slender  tube  nearly  equalling  the  cylindric  throat, 
5-toothed.  Anthers  sagittate  at  base,  the  apical  appendages 
lanceolate  to  ovate.  Stylo- l)ranc'hes  of  ray  linear,  obtusish, 
not  papillose;  of  disk  linear,  elongated,  acutish,  scarcely  appon- 
daged,  papillose-hirtous.  Achenes  strongly  compressed,  oblong 
or  obovate-oblong,  glabrous,  unequally  2  awned,  2-winged,  the 
wings  obliquely  united  to  the  awns,  the  iinior  nnich  broader  and 
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longer ;  awns  united  to  the  paleaceous  corona,  composed  of  ca.  6 
denticulate  to  lacerate  squamellae  united  nearly  to  apex  into 
a  cup,  not  contracted  at  base.  —  Opposite-leaved  shrubs  with 
yellow  often  radiate  heads.  Leaves  penninerved,  triplinerved,  or 
3-nerved,  acuminate,  obscurely  or  obviously  dentate,  petioled. 
Heads  rather  small  to  medium,  in  few-several-headed  axillary  and 
terminal  cymose  panicles. — Oto2ja'P2Ms  Benth.  in  B.  &  H.  Gen.  PI. 
ii.  380,  no.  408  (1873) ;  in  Hook.  Ic.  xii.  47,  1. 1153  (1873) ;  Hemsl. 
Biol.  Centr.  Am.  Bot.  ii.  191,  t.  49  (1881).  Zexmcnia  Llav.  sect. 
Otojyappus  (Benth.)  O.  Hoffm.  in  Engl.  &  Prantl,  Pflanzenfam.  iv. 
pt.  5,  238,  f.  116o  (1890). 

Key  to  Species. 

Leaves  oblong-ovate,  cuneate  to  rounded  at  base,  mostly 
3-nerved,  merely  strigose  or  strigillose  both 
sides,  smooth  above. 
Leaves   usually   distinctly    repand-dentate  ;    pedicels 

mostly  1-2  cm.  long    1.  vorbcsinoides. 

Leaves  minutely  appressed-serrulate  ;  pedicels  mostly 

2-7  mm.  long  2.  trinervis. 

Leaves  ovate  to  oblong-ovate,  truncate  to  subcordate  at 
base,  mostly  merely  triplinerved,  tuberculate- 
strigose   and  very  scabrous   at   least  above, 
except  in  No.  8. 
Heads  radiate. 

Leaves  merely  strigillose  along  the  veins  beneath 

3.  microcephalus. 
Leaves  densely  spreading-hispidulous  beneath 

4.    Pringlei. 
Heads  discoid. 

Leaves  densely  pubescent  beneath. 

Leaves  3-5'5  cm.  long 5.  xanthocaiyhus. 

Leaves  6-5-17  cm.  long. 

Involucre  3  mm.  high  6.  syncephalus. 

Involucre  6-7  mm.  high     7.  robustus. 

Leaves  merely  pilosulous  along  veins  beneath 

8.  glabraUis. 

1.  O.  VERBESiNOiDEs  Benth.  in  Hook.  Ic.  xii.  47, 1. 1153  (1873). 
Branching,  straggling  or  scandent  shrub,  the  stem  slender, 
greenish  or  brownish,  striate,  strigose  or  strigillose,  at  length 
glabrate  below.  Leaves  oblong  or  oblong-ovate,  acuminate  to 
long-acuminate,  cuneate-rounded  at  base,  shallowly  subremotely 
repand-dentate  or  sometimes  merely  denticulate,  3-  or  sometimes 
merely  triplinerved,  green  both  sides,  shiny  above,  sparsely 
appressed-strigose  and  -strigillose  both  sides,  the  hairs  not  tuber- 
cuhite-based,  8-18  cm.  long,  2-6'3  cm.  wide,  on  scarcely  margined 
strigose  petioles  4-9  mm.  long.  Heads  cymose-panicled  in  l's-5's 
on  terminal  and  axillary  strigillose  or  pilosulous  peduncles  usually 
much  shorter  than  the  leaves,  the  slender  pedicels  mostly  1-2  cm. 
long ;    heads    l'5-2'3    cm.    wide.       Disk    turbinatc-hemispheric, 
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9-11  mm.  high,  l'2-l-7  cm.  wide.  Involucre  5-sub-G-seriate, 
graduated,  the  innermost  phyllaries  4'5-5  mm.  high  ;  phyllaries 
indurated,  scarcely  striate,  pale,  chartaceous-subcoriaceous,  the 
outer  ovate,  the  inner  oblong,  all  +  strigillose,  the  inner  very 
narrowly  scarious  margined,  1-5-vittate,  the  1-2  outer  series  with 
a  1-ribbed  spatulate  to  linear  mucronate  herbaceous  tip  which 
often  exceeds  the  disk,  the  others  abruptly  acute,  unappcndaged. 
Rays  about  10,  yellow,  linear-oblong  or  linear,  emarginato  or 
3-denticulate,  5-9  mm.  long,  1-2  mm.  wide.  Disk  corollas  + 
abruptly  reflexed  at  maturity,  glabrous,  5  mm.  long  (tube  1-2  mm., 
teeth  0-G  mm.).  Pales  narrow,  acute,  glabrous,  7-5  mm.  long. 
Achenes  obovate-oblong,  brownish,  3-7  mm.  long,  very  narrowly 
or  scarcely  winged  on  the  outer  angle,  broadly  and  obliquely  above 
on  the  inner,  the  wing  coalescent  with  the  awn,  the  paleaceous 
corona  lacerate,  1'3  mm.  high. — Greenm.  Field  Col.  Mus.  Bot.  ii. 
270  (1907).  rcrymenium  Sartori  Sch.  Bip.  ex  Klatt,  Leopold,  xxiii. 
144  (1887),  as  syn. — Guatemala  :  Pansamala,  Dept.  Alta  Yerapaz, 
alt.  1158  m.,  January,  1887,  TiirckJieivi,  1110  (Kew) ;  Eio  Chiquito, 
Dept.  Santa  Rosa,  alt.  700  m.,  September,  1893,  Heycle  d  Lux, 
6174  (Brit.  Mus.,  Kew).  Nicaragua  :  "  straggling  shrub,  flowers 
yellow,"  Chontales,  Scemann,  106  (cotypes :  Brit.  Mus.,  Kew); 
Chontales,  1867-68,  Tate,  145  (cotype :  Kew).  Costa  Rica: 
"liane,"  thickets.  Las  Vueltas,  San  Jose,  alt.  635  m.,  December, 
1898,  Tondiiz,  12,739  (Brit.  Mus.,  Kew);  without  definite  locahty, 
Endres,  90  (Kew).  Reported  also  by  Greenman  from  Vera  Cruz, 
Chiapas,  and  Campeche. 

2.  O.  trinervis,  n.  sp.  Frutex  ramosus.  Caulis  tenuis  sub- 
teres  vix  striatulus  canus  supra  et  in  inflorescentia  dense  strigil- 
losus  infra  glabratus.  Folia  opposita  oblongo-ovata  vel  ovato- 
lanceolata  longe  acuminata  basi  truncato-rotundata  obscure  serru- 
lata(dentil)us  ca.  11-16-jugis  minutis)  valde  3-nervia  et  penninervia 
supra  obscure  viridia  sparse  (costam  secundum  dense)  strigillosa 
pilis  basi  non  tuberculatis  subtus  vix  pallidiora  subdense  strigillosa 
pilis  arcto  appressis  basi  sublepidotis  non  tuberculatis  7-11  cm. 
longa  2-3  cm.  lata.  Petioli  strigillosi  vix  marginati  4-5  mm. 
longi.  Capitula  per  speciem  discoidea  vix  numerosa  in  paniculis 
cymosis  3-5-cephalis  axillaribus  et  terminalibus  quam  folia  multo 
brcvioribus  disposita  in  pedunculis  dense  strigillosis  8-35  nun. 
longis.  Pedicelli  dense  strigillosi  stepius  2-7  nun.  longi.  Discus 
6-5-7'5  nun.  altus  10-5-11-5  nun.  dimotente.  Receptaculum  con- 
vexiusculum  ca.  52-florum.  Involucri  5-seriati  gradati  3*5-4'5  mm. 
alti  (squamis  extimis  siepo  elongatis  exclusis)  squama^  valde 
induratcB  vix  striatic  ovatte  ad  oblongo-ovatte  etc  soricrum  2  ex- 
teriarum  appendicibus  spathulatis  foliaceis  patentibus  quam  discus 
brevioribus  ;  interiores  broviter  patenti-subherbaceo-apiculat;o  ; 
intinnu  omnino  non  horbacea;  appresstc  abrupte  subacuta\  Radii 
per  speciem  carcntcs.  CorolUe  disci  glabrio  ad  3-5  nun.  long;o. 
Paleai  angustaa  dorso  subcarinat;i3  in  apice  acuto  colorato  patenti- 
roflexo  sparse  strigillosa)  6  mm.  longer.  Aclienia  nigra  oblonga 
striata  3-5  nun.  longa.  Pappus  cyalhiformis  lacerato-limbriatus 
cum  ala  exteriorc  brevi  angustissimo  et  interiore  I'G  nnn.  longa 
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multo  latiore  conjunctus  0-5  mm.  altus. — Chiapas  :  Finca  Irlanda, 
September,  1913,  Purpus,  6678  (Brit.  Mus.).  Distributed  as 
0.  brevipes  Eob. 

3.  O.  microcephalus,  n.  sp.  Frutex  ramosus  3-3  m.  altus. 
Caulis  ramique  tenues  striatuli  tuberculato-strigillosi  demum  infra 
glabrati.  Internodia  3-6*5  cm.  longa.  Folia  ovata  acuminata 
mucronata  basi  truncato-rotundata  denticulata  (dentibus  ca. 
12-16-jugis  depressis  mucronulatis)  triplinervia  et  penninervia 
subtenuia  utrinque  viridia  supra  scaberrime  tuberculato-hispidula 
pilis  incurvis  subtus  glanduloso-adspersa  et  venas  et  venulas 
secundum  bispidulo-strigillosa  pilis  basi  subtuberculatis  4-7-8*9cm. 
longa  1-7-3-7  cm.  lata.  Petioli  strigillosi  immarginati  4-7  mm. 
longi.  Capitula  (anthesi)  6-5-8  mm.  lata  in  paniculis  cymosis 
3-5-cephalis  axillaribus  et  terminalibus  disposita  (ca.  8-24  ad 
apices  ramorum).  Pedunculi  1-2-8  cm.  longi  quam  folia  breviores; 
pedicelli  2-14  mm.  longi  strigillosi.  Discus  5-5-  (fructu)  8  mm. 
altus  4-  (fructu)  8  mm.  dimetente.  Receptaculum  convexiusculum. 
Involucri  4-seriati  gradati  3-5  mm.  alti  squamae  oblongo-ovatse 
obtusa?  valde  induratae  cbartaceo-coriaceae  strigillosae  apice  (eis 
seriei  intimte  exceptis)  appendice  parva  herbacea  patente  vel  reflexa 
prffiditae.  Radii  ca.  8  flavi  oblongi  2  mm.  longi  0-6  mm.  lati. 
CorollcB  disci  ca.  32  flavae  glabrae  3-5  mm.  longse  (tubo  1-3  mm.). 
Paleae  firmte  angustae  acutae  ad  apicem  hispidulae  5-5  mm.  longae. 
Acbenia  (immatura)  pallide  brunnea  2  mm.  longa  in  angula  interiore 
6  medio  pcene  ad  apicem  aristge  (2-3  mm.  longae)  late  alata  in 
angula  exteriore  angustissime  alata  vix  distincte  aristata;  corona 
paleacea  cyathiformis  profunde  lacerata  cum  alls  connata. — 
CoLiMA :  bank  of  creek,  opposite  side  of  bay  from  Manzanillo, 
December,  1890,  Palmer,  1022  (Brit.  Mus.,  Kew).  Distributed  as 
Zexmenia  tequilana  Gray,  and  recorded  (Eose,  Contr.  U.  S.  Nat. 
Herb.  i.  335  (1895) )  under  that  name. 

4.  O.  Pringlei  (Greenm.),  n.  sp.  Frutex  ramosus.  Caulis 
tomentoso-puberulus  demum  glabratus  cortice  cano-brunneo 
tectus  ;  rami  patentes  foliosi  striatuli  dense  tomentoso-pilosuli 
pilis  patentibus  vel  laxe  retrorsis,  in  inflorescentia  paullo  asperi- 
cribus  subhispido  pilosis.  Internodia  (ramorum)  2-4-5  cm.  longa. 
Folia  ovata  acuta  vix  acuminata  mucronata  basi  truncata  vel 
truncato-rotundata  dentata  (dentibus  ca.  23-29-jugis  triangularibus 
mucronulatis  subaequalibus  subpatentibus)  triplinervia  supra 
viridia  densissime  scaberrime  tuberculato-hispidula  (pilis  patenti- 
bus vel  adtiexis)  rugulosa  impresso-venosa  subtus  paullo  pallidiora 
reticulata  glanduloso-punctata  et  subscabre  patenti-hispidula 
4-6-6-7  cm.  longa  2-5-3-6  cm.  lata.  Petioli  immarginati  scaberrime 
hispidi  6-5-12  mm.  longi.  Capitula  1-2  cm.  lata  hemisphaerica  in 
apicibus  ramorum  5-7  candelabriformiter  umbellato-cymoso-pani- 
culata  in  pedunculis  monocephalis  nudis  vel  bracteolatis  dense 
hispidulo-pilosulis  7-26  mm.  longis.  Discus  9  mm.  altus  12  mm. 
dimetente.  Involucri  4-sub-5-seriati  gradati  4-5-5-5  mm.  alti 
squamae  oblongae  obtusee  chartaceo-coriacege  induratse  pallidae 
apice  appendice  l^revi  subspathulato-ovali  laete  viridi  patente  vel 
rcHexa  tuberculato-hispidula  praeditae  strigosae  ;  extimae  maxima 
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ex  parte  herbaceae.  Eadii  ca.  20  pallide  flavi  oblongo-ovales 
1-8  mm.  longi  0-8-1  mm.  lati.  CorollaB  disci  flaviB  in  dentibus 
hispidultc  3-5  mm.  longte  (tubule  1-2  mm.),  faucibus  cylindrico- 
infundibuliformibus.  Paleye  angustte  acutac  ad  apicem  denticulato- 
spinuloscO  ad  5  mm.  longye.  Achenia  oblonga  nigro-brunnea  glabra 
sparse  striata  3-8  mm.  longa  1  mm.  lata  in  angula  exteriore 
angustissime  in  interiore  late  et  oblique  alata  ;  aUe  ad  aristas  2 
valde  inyoquales  vel  subaequales  1-4-1 -8  mm.  longas  adnatae ; 
corona  cyatbiformis  fimbriato-lacerata  O'O  mm.  alta. — Otopappus 
epaleaccus  Hemsl.  var.  (?)  Prmglei  Greenm.  !  Proc.  Am.  Acad.  xl. 
42  (1904).— MoRELOs :  near  Cuernavaca,  alt.  1586  m.,  September 
12tb,  1896,  Pringle,  6521  (cotypes  :  Brit.  Mus.,  Kew).  Distributed 
as  Otopapims  acuminatns  Wats.  Also  reported  by  Greenmann 
from  Iguala,  Guerrero,  Hokvay,  5313. 

5.  O.  XANTHOCARPHUs  Brandeg.  Univ.  Calif.  Pub.  Bot.  iii.  394 
(1909).  Branching  shrub,  the  stem  greyish-brown,  at  length 
glabratc,  substriatulate,  the  young  branches  densely  and  rather 
softly  hispidulous-pilosulous  with  spreading  hairs,  scarcely  tuber- 
culate  at  base.  Leaves  ovate-oblong  to  ovate,  acute,  mucronate, 
not  acuminate,  truncate  or  truncate-rounded  at  base,  regularly 
serrate  with  about  18-20  pairs  of  depressed-triangular  mucronate 
spreading  teeth,  triplinerved,  above  green,  harsh  with  dense  tuber- 
culate-hispidulous  hairs,  not  impressed-nerved,  beneath  slightly 
paler  or  bluish -green,  glandular-dotted  and  densely  (especially 
along  the  veins)  slightly  harshly  hispidulous-pilose  with  spreading 
haii-s,  3-2-5-5  cm.  long,  1-2-2-7  cm.  wide,  on  densely  subtuberculatc- 
hispidulous  scarcely  margined  petioles  2-4-5  mm.  long.  Heads 
in  terminal  3-5-headed  cymose  panicles,  the  terminal  and  axil- 
lary monocephalous  densely  subtubcrculate-hispidulous-pilosulous 
naked  peduncles  4-5-14  mm.  long.  Disk  (immature)  6  mm.  high, 
9  mm.  wide.  Involucre  5  mm.  high,  4-seriate,  graduated,  the 
two  outer  series  of  phyllaries  oblong,  obtusish,  densely  tuberculate- 
hispidulous,  herbaceous  throughout  or  indurated  below,  the  apex 
spreading,  the  two  inner  oblong  to  oval-oblong,  acutish,  indurated, 
pallid,  membranaceous-coriaceous,  with  narrow  ciliolate  scarious- 
membranous  margin,  strigillose  chiclly  down  middle  of  back,  the 
outer  sometimes  with  a  slight  herbaceous  apex.  Rays  none. 
Disk  corollas  (innnature)  yellow,  strigosc-hispid  chiefly  on  the 
teeth,  3  mm.  long.  Pales  very  narrow,  acute,  narrowly  scarious- 
margined,  spinulose-dcnticulate  at  apex,  yellowish  above,  6  mm. 
long.  Achenes  (of  preceding  year)  brownish-black,  obovate-oblong, 
striate,  glabrous,  3-2  mm.  long,  1-2  mm.  wide,  the  outer  wing  very 
narrow,  the  inner  broad,  coalescent  with  the  awn  ;  paleaceous 
corona  deeply  lacerate,  0-3  mm.  long.  —  Puebla:  Cervio  de 
Castillo,  near  Zupotitlan,  July,  1908,  Piirpus,  3095  (type  coll.  : 
Brit.  Mus.). 

6.  O.  SYNCEPftALus  J.  D.  Sm.  Bot.  Gaz.  xl.  6  (1905)  Typo, 
Tilrckhcim,  8094,  Cubilquitz,  Dept.  Alta  Verapaz,  Guatemala, 
April,  1904.  Not  seen,  but  from  description  most  nearly  related 
to  0.  robustus,  differing  in  its  pubcrulous  branches  and  in- 
florescence, leaves  rough  above,  setulose-scabriusculous  beneath, 
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smaller  heads  (5-6  mm.  high  and  broad),  and  shorter  (3  mm.  high) 
4-seriate  involucre  of  oval  phyllaries. 

7.  0.  ROBUSTUS  Hemsl.  Biol.  Centr.  Am.  Bot.  ii.  191,  t.  49 
(1881).^ — Scandent  shrub,  the  stem  stout,  striate,  pilose  with  loose 
sordid  hairs.  Leaves  ovate,  acuminate,  rounded  to  slightly  and 
obliquely  cordate  at  base,  appressed-serrulate  with  minute  mucro- 
nate  teeth,  penninerved,  above  green,  slightly  rough  with  tuber- 
culatc-based  strigose-pilose  hairs,  beneath  scarcely  paler,  densely 
rather  softly  pilosulose  with  dull  spreading  hairs,  6-5-13-5  cm. 
long,  2-2-5"9  cm.  wide,  on  marginless  petioles  1-1*9  cm.  long, 
densely  short-hispid-pilose  with  dull  hairs.  Heads  ternately 
cymose-panicled  on  axillary  and  terminal  9-24-headed  flowering- 
branches  mostly  shorter  than  the  leaves.  Pedicels  4-8  mm.  long, 
densely  short-pilose  with  dull  spreading  hairs.  Disk  hemispheric, 
9-11  mm.  high,  8-11  mm.  wide.  Involucre  5-seriate,  graduated, 
6-7  mm.  high,  the  phyllaries  oblong  to  oblong-ovate,  acute  to 
obtusish,  indurated,  pale,  chartaceous-coriaceous,  ciliate  and  + 
appressed-pilosulous,  with  short  spreading  or  reflexed  herbaceous 
tips,  the  outermost  series  almost  entirely  herbaceous,  the  inner- 
most without  herbaceous  tips,  similar  to  but  shorter  than  the 
pales.  Disk  corollas  yellow,  glabrous,  with  slender  tube(l'3  mm. 
long)  and  erect  funnel-form  throat,  4-2  mm.  long.  Pales  lacerate 
on  sides,  spinulose-ciliate  at  the  abruptly  narrowed  acute  apex, 
8  mm.  long.  Achenes  brownish,  glabrous,  slightly  2-costate  on 
the  sides,  3  mm.  long,  very  narrowly  winged  on  outer,  broadly  so 
on  inner  angle  above,  the  wing  adnate  to  the  awn  (2  mm.  long) ; 
paleaceous  corona  lacerate,  of  about  6  fused  squamellas,  1'6  mm. 
long. — Zexmenia  rohusta  (Hemsl.)  0.  Hoffm.  in  Engl.  &  Prantl, 
Nat.  Pfl.  iv.  pt.  5,  230,  f.  116o  (1890).— Vera  Cruz:  Valley  of 
Cordova,  March  5th,  1865-66,  Bourgeau,  2030  (type :  Kew). 

8.  O.  glabratus  (Coult.),  n.  sp.  Frutescent,  the  stem  slender, 
striate,  pale,  glabrous  below,  sparsely  and  minutely  strigillose  in 
the  inflorescence.  Leaves  ovate-lanceolate,  long-acuminate,  cuneate 
at  base,  serrulate  with  about  14-18  pairs  of  weak  mucronate  teeth, 
feather-veined,  the  two  lowest  pairs  of  lateral  veins  enlarged, 
above  green,  smooth,  minutely  strigillose,  in  age  glabrate  and 
obscurely  lepidote,  beneath  scarcely  paler,  pilosulous  along  the 
veins,  elsewhere  glandular-dotted,  otherwise  nearly  glabrous, 
7-11  cm.  long,  l-2-3'l  cm.  wide,  on  sparsely  strigillose  marginless 
petioles  1-2  cm.  long.  Heads  numerous  in  axillary  and  terminal 
3-14-headed  slender  spike-like  racemose-cymose  panicles  about 
2-5-5-5  cm.  long,  1-2-1-8  cm.  wide,  much  exceeded  by  the  leaves  ; 
pedicels  striate,  5  mm.  long  to  almost  none.  Disk  6  mm.  high, 
6-8  mm.  wide,  turbinate-hemispheric.  Involucre  3-sub-4-seriate, 
2-5-3  mm.  high,  slightly  but  distinctly  graduated,  the  phyllaries 
oval  to  oval-oblong,  strongly  indurated,  coriaceous-chartaceous, 
strongly  striate-vittate,  obscurely  thickened  at  the  obtuse  to 
rounded  darker  apex,  ciliate,  appressed.  Disk  corollas  yellow, 
glabrous,  strongly  reflexed,  the  throat  campanulate,  the  teeth 
triangular-lanceolate,  3  mm.  long  (tube  1-7  mm.).  Pales  sub- 
glabrous,   carinate,   acuminate,  narrow,  4-8  mm,  long.     Achenes 
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(submature)  brownish,  glabrous,  2  mno.  long,  wingless  on  outer 
angle,  there  with  an  awn  0-8  mm.  long,  rather  broadly  and  obliquely 
winged  above  from  near  the  apex  on  the  inner,  the  awn  (2  mm. 
long)  adnate  to  the  wing  ;  corona  divided  to  the  base  into  about 
4  unequal  lacerate  squamellao  0-5  mm.  or  less  long. — Otopajjpus 
curviJJorus  (K.  Br.)  Hemsl.  var.  (jlahratus  Coult. !  Bot.  Gaz.  xx. 
50  (1895).  Salmaa  atrvi flora  R.  Br.  var.  glabrata  (Coult.)  Greenm. 
Field  Col.  Mus.  Bot.  iii.  i24  (1904).  Otopappm  hrcvipes  Eob.  var. 
(jlahratus  (Coult.;  Rob.  Proc.  Am.  Acad.  xliv.  622  (1909).— Guate- 
mala :  Jumaytepeque.  Dept.  Santa  Rosa.  alt.  1830  m.,  November, 
1892,  Hcydc  d  Liix,  4235  (type  coll. :  Kew). 

Transferred  and  Invalid  Species. 

0.  acuminatus  Wats.  =  Notoptera  tequilana  (Gray)  Blake 
var.  ACUMINATA  (Wats.)  Blake. 

0.  alternifoUus  Rob.  Proc.  Am.  Acad.  xxvi.  1G5  (1891)  = 
Verbesina  alternifolia  (Rolx),  n.  comb,  (not  V.  alternifolia  (L.) 
Britton  ex  Kearney,  Bull.  Torr.  Club,  xx.  485  (1893),  which  is  a 
synonym  of  Actinomeris  alternifolia  (L.)  DC.  Prod.  v.  575 
(1836) ).  Otopappus  Bohinsonii  Klatt,  Annal.  Naturh.  Hofmus. 
Wien,  ix.  362  (1894),  nomen  abortivum.  Verbesina  Eohinsonii 
(Klatt)  Fernald  ex  Rob.  &  Grccnm.  Proc.  Am.  Acad,  xxxiv.  554 
(1899). 

0.  Aschenhornii  Klatt,  Annal.  Naturh.  Hofmus.  Wien,  ix.  362 
(1894),  is  based  on  Verbesina  Ilumholdtii  Klatt  (nee  Spreng.), 
Leopold.  XX.  92  (1884).  The  species  is  a  Verbesina,  considered  by 
Robinson  &  Greenman  (Proc.  Am.  Acad,  xxxiv.  554  (1899) )  as 
perhaps  identical  with  V.  Bohinsonii  (=  V.  alternifolia  (see  above) ). 
Type  material  has  not  been  available. 

0.  brevipcs  Rob.  =  Notoptera  brevipes  (Rob.)  Blake. 

0.  brevipes  Rob.  var.  (jlahratus  (Coult.)  Rob.  —  0.  glabratus 
(Coult.)  Blake. 

0.  curvifiorus  (R.  Br.)  Homsl.  =  Notoptera  curviflora 
(R.  Br.)  Blake. 

0.  curvifiorus  (R.  Br.)  Hemsl.  var.  (jlahratus  Coult.  =  0.  gla- 
bratus (Coult.)  Blake. 

0.  epalcaccus  Hemsl.  =  Notoptera  epaleacea  (Hemsl.)  Blake. 

0.  epaleaceus  Hemsl.  var.  (?)  Pringlei  Greenm.  =  O.  Pringlei 
(Greenm.)  Blake. 

0.  oaxacanus  (DC.)  Klatt,  Annal.  Naturh.  Hofmus.  Wien,  ix. 
362  (1894)  =  Verbesina  oaxacanaDC.  Prod.  v.  614  (1836). 

0.  olivaceus  liliitt,  I.e.  (1894)  =  Verbesina  arborescens  (Mill.) 
Blake,  Jouvn.  Bot.  liii.  57  (1915). 

0.  pcrymcnioidcs  (Sch.  Bip.)  Klatt,  /.  c.  (1894)  =  Verbesina 
PERYMENioiDES  Sch.  Bip.  OX  Klatt,  Leopold,  xxiii.  143  (1887). 

0.  Bohinsonii  Klatt,  /.  c.  (1894)  =  Verbesina  alternifolia 
(Rob.)  Blake.     See  above. 

0.  tcquilanus  (Gray)  Rob.  =  Notoptera  tequilana  (Gray) 
Blake. 

0.  tequilanus  (Gray)  Rob.  var.  acuminatus  (Wats.)  Rob.  = 
Notoptera  tequilana  (Gray)  Blake  var.  acuminata  (Wats.)  Blake. 
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COUNTY     RECOEDS     OF     POTAMOGETONS. 

By  Arthur  Bennett,  A.L.S. 

In  this  Journal  for  1898,  p.  354,  Mr.  Britten  in  a  notice  of 
Fryer's  Potaviogetons  of  the  British  Isles  suggested  that  a  com- 
plete account  of  the  distribution  of  each  species  should  be  given. 
This  suggestion  was  overlooked,  or  it  would  have  been  carried 
out.  The  following  records  have  accumulated  since  the  Supple- 
ment to  Topogra'phical  Botany,  ed.  2  (Journ.  Bot.  Suppl.  1905), 
appeared.  The  nomenclature  and  arrangement  are  the  same  as 
in  the  Supplement. 


Potamogeton  pectinatus. 
50.  Denbigh.       J.    Bot.    1913, 
Supp.  ii.  39. 

P.  flabellatus. 
30.  Bedford.     Sanders  sp. 

85.  Fife.     G.  West ! 

P.  FILIFORMIS. 

75.  Ayr.      Ann.    Scott.   N.  H. 
1899,  172. 

86.  Stirling.     Kidston  sp. 
98.  Argyll.     G.  West ! 

P.  PUSILLUS. 

46.  Cardigan.     Salter. 
696.  L.  Lane.     Pearsall  sp. 

P.  Sturrockii. 

696.  L.  Lane.     Pearsall  sp. 
109.  Caithness.     Lillie  sp. 

P.  TRICHOIDES. 

88.  Perth  M.     Matthews  sp. 

P.  COMPRESSUS. 

60.  Lane.  W.     Pearsall  sp. 
109.  Caithness.     Lillie  sp. 

P.  OBTUSIFOLIUS. 

696.  L.  Lane.     Pearsall  sp. 
74.  Wigton.        ) 

97.  Westerness.  IG.  West! 

98.  Argyll.  J 

P.  ACUTIFOLIUS. 

32.  Northton.     Druce  sp. 


P.  CRISPUS. 

696.  L.  Lane.     Pearsall  sp. 
96.  Easterness.     G.  West. 
104.  Ebudes  N.     J.  Bot.  1910, 

225. 

P.  PERFOLIATUS. 

48.  Merioneth.     Jones  sp. 
50.  Denbigh.       J.    Bot.    1913, 
Supp.  ii.  39. 

P.  LUCENS. 

60.  Lane.  W.     Pearsall  sp. 
69.  Westmorland.  Coombersp. 
73.  Kirkcudbright.) 

96.  Easterness.         G.  West ! 

97.  Westerness.      ) 

109.  Caithness.     Miss  Lillie  sp. 

110.  Hebrides.     H.  C.  Watson, 

1832. 

P.  PR^LONGUS. 

38.  Warwick.    C.  Waterfall  sp. 
43.  Radnor.     Miss  Armitage  ! 
50.  Denbigh.       J.    Bot.    1913, 

Supp.  ii.  39. 
56.  Notts.     Carr  sp. 
93.  Aberdeen  N.     Roy  ! 

111.  Orkney.     Spenco  sp. 

P.  HETEROPHYLLUS. 

32.  Northton.     Druce! 
59.  Lane.  S.     Travis  sp. 
97.  Westerness.     G.  West ! 
103.  Ebudes.     Macvicar  sp. 

P.  NITENS. 

29.  Cambridge.     Fryer  sp. 
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31.  Hunts.     Fryer,    Pot.  Brit. 

270. 

32.  Northton.       Druce,    herb. 

Salmon  ! 
69i.  L.  Lane.     Pearsall  sp. 
110.  Hebrides.     Duncan  sp. 

P.  FALCATUS. 

31.  Hunts.     Fryer  sp. 
5G.  Notts.     Carr  sp. 

P.  INVOLUTUS. 

32.  Nortbton.     Druce ! 

*P.    COOPERI. 

56.  Notts.     Carr  sp. 

P.  Zizii. 

72.  Dumfries.     Ann.  Scott.  N. 

H.  1899,  171. 
96.  Easterness. 


97.  Westerness. 


G.  West ! 


P.  RUFESCENS. 

44.  Carraartben.     Knight  sp. 
696.  L.  Lane.     Pearsall  sp. 

P.  NATANS. 

18.  Essex  S.     Gibson,  Flora. 
73.  Kirkcudbright.      G.  West ! 
94.  Banff.       Dickson,    Guide, 
179. 

P.   POLYGONIFOLIUS. 

8.  Wilts  S.     Flora,  319. 
26.  Sutiblk  W.     Flora,  359. 
33.  Gloster  E.      J.  Bot.  1912, 

350. 
56.  Notts.     Carr. 

P.    PLANTAGINEUS. 

37.  Worcester.     Flora,  373. 
53.  Lincoln  S.     Druce,  1911! 
56.  Notts.     Carr  sp. 
60.  Lane.  W.     Wilson  sp. 


NOTES     ON     STATICE.- 

By  C.  E.  Salmon,  F.L.S. 
XI. — Statice  minuta  Linn. 


The  original  description  of  this  plant  occurs  in  the  Mantissa 
Plantarum  of  Linnaeus,  p.  59  (1767),  as  follows  : — 

"Statice  caule  suft'ruticoso  folioso,  foliis  confertis  cuneatis 
glabris  muticis,  scapis  paucifloris. 

"Limonium  maritimum  minimum.  Bauli.  inn.  192,  prodr. 
99.     Bocc.  sic.  26,  t.  13,  f.  3. 

"Limonium  fruticosum  minimum  glabrum.  Vluk.  aim.  221, 
t.  200,  f.  5. 

"Limonium  siculum,  folio  cordato.     Bocc.  sic.  64,  t.  34. 

"Habitat  ad  Mare  Mediterraneum.     ^  • 

"Plant*  longitudo  vix  digiti.     ¥\ovqs  pal  tide  rubcntes." 

The  example  in  Linn.  Herb,  representing  this  species  was  at 
first  labelled  "fruticulostim,"  but  this  was  cancelled  and  "  iiii)iut(i  " 
substituted:  this,  according  to  Dr.  B.  D.  Jackson,  was  probably 
done  by  the  younger  Linmcus.  The  specimen  falls  under  the 
variety  viicrophylla  mentioned  later. 

As  regards  the  synonymy  quoted  by  Linnaeus,  I  think  it  is  clear, 
from  the  following  description  given  by  Bauhin  (Piodr.  99  (1620) ) 


•  See  Journ.  Bot.  1903,  Go  ;  1904,  3G1  ;  1905,  5,  51 ;  19' )7,  24,  428;  1908, 
1  ;  1909,  285  ;  1911,  73;  1913,  92. 
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of  his  Limonium  maritimwn  minivuivi,  that  this  is  also  var. 
micropliylla: — "  Tota  plantula  uncias  quatuor  vix  excedit ;  nam 
ad  radiculam  oblongam,  rufescentem,  in  summo  divisam,  foHola 
minima,  subrotunda,  crassa,  instar  Sedi  compacta,  interque  cauh- 
culi  unciales,  paucos  fiosculos  palHde  rubentes,  vel  subcseruleos 
sustinentes,  exurgunt.  Hoc  in  insula  quadam  non  longe  Massilia, 
provenit." 

The  figure  and  description,  as  ^Yell  as  the  locality  cited  in 
Boccone,  PI.  Sicil.  26,  t.  xiii.  f.  3  (1674),  point  also  to  the  same 
plant. 

I  consider,  however,  that  the  Limoniuvi  fruticosityn  minivunn 
glabrum  of  Plukenet's  Almagestum,  1696,  from  his  description 
(p.  221)  and  figure  (Phj'togr.  t.  200,  f.  5),  comes  under  typical 
minuta;  an  authentic  specimen  in  Hb.  Sloane  (vol.  96,  f.  119), 
collected  by  Plukenet,  bears  this  out. 

The  last  synonym  quoted  by  Linnaeus  is  certainly  not  correct ; 
Boccone's  Livwnium  siculum,  folio  cordato  {op.  cit.  61,  t.  34) 
cannot  be  placed  under  any  form  of  S.  minuta.  The  figure  has 
been  appropriated  by  Lojacono  Pojero  (Fl.  Sic.  ii.  pars  2,  25, 1907) 
to  represent  his  new  >S'.  Bocconi,  but,  judging  by  specimens  kindly 
given  me  by  Mr.  C.  C.  Lacaita,  the  drawing  does  not  do  this  fine 
species  anything  like  justice  :  however,  no  other  figure  is  quoted 
and  probably  no  satisfactory  one  exists. 

There  is  little  doubt  that  Parkinson  had  in  mind  the  variety 
micropliylla  of  S.  minuta  in  the  following  description  (Theatr.  Bot. 
1234(1640))  : — "5.  Limonium  minimum.  The  smallest  Sea  Marsh 
Buglosse.  This  least  Limonium  is  scarse  foure  inches  high,  having 
from  a  small  long  reddish  roote  parted  at  the  toppe  into  sundry 
heads,  a  number  of  small  fat  roundish  leaves  thicke  set  together, 
in  forme  and  manner  of  a  small  House-leeke,  the  fiowers  are  few 
and  small  that  grow  on  the  small  stalke,  of  a  faint  reddish  blew 
colour.  .  .  .  All  these  sorts  grow  in  the  wet  fieldes  neere  the 
Sea,  some  in  our  owne  land,  as  the  first  and  second,  the  other 
three  '•'■  next  them  in  France  about  Mompelier,  and  Marselles,  and 
Ligorne  also.  .  .  .  The  fourth  and  fifth  are  set  forth  by  Bauhinus 
onely  in  his  Pinax  and  Prodromus." 

Boissier  in  DC.  Prodr.  xii.  p.  655  (1848)  created  four  varieties 
of  S.  minuta,  as  follows: — 

"  /3.  picbescens — S.  puhescens  Eeichb.  Ic.  2,  tab.  326,  non 
DC.  ! — In  Gallia  australi.  Differt  a  S.  p)uhesccnti  vera  ramis 
sterilibus  non  flexuosissimis,  bractea  superiori  duplo  majori, 
spiculis  dissitis. 

"y.  micropliylla,  foliis  ovato-rotundatis  imbi'icatis  saepe  vix 
1-2  lin.  longis  latisque,  scapis  fere  capillaribus  apice  paucifioris — 
Formis  innumeris  in  speciem  transit — In  Gallia  australi !  Baleari- 
bus  !— Bocc.  sic.  tab.  13  et  Pluk.  aim.  200,  f.  5  (pessima). 

"  0.  acutifolia,  foliis  lineari-spathulatis  acutis,  scapis  brevibus 
paucifioris — In  Liguria  (Moretti),  Corsica  ad  Bonifacio  (Salzm  !), 

*  Limonium  minimum  is  No.  5.  It  {jrows  at  ilarseilles,  but  not  at  Mont- 
pellier  or  Leghorn.     These  localities  must  refer  to  Nos.  3  and  4. 
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Sardinia  (Moris).  -S.  riq^icola  Badaro  pi.  exs.  <S'.  aciUifolia  Reichb. 
Ic.  3,  fig.  374.  S.  tcnuifolia  Bertol.  in  coll.  herb.  Pedem.  Moris 
elench.  sard.     Foliis  hinc  inde  obtusis  in  speciem  redit. 

"£.  dissitiflora,  ramis  minus  strictis  magis  divaricatis,  spiculis 
bifioris  laxius  in  spicas  longiores  magis  patulas  dispositis. — In 
Corsica  ad  Ijonifacio  (Sieber !  Soleirol  !),  insulis  Balearilnis  (herb. 
Fauche  !),  Catalaunia  ad  Montjouy  (herb.  Boiss.)." 

These  varieties  will  now  be  considered  seriatim,  witli  the 
exception  of  "  $.  aciUi-folia,"  wiiich  I  consider  wortliy  of  specific 
rank  ;  this  will  form  the  subject  of  a  future  note. 

Var.  PUBESCENs.  Boissier's  var.  puhesccvs  is  destitute  of  a 
description,  beyond  a  few  characters  to  distinguish  it  from  the 
true  fS'.  imbcscens  of  De  Candolle.  I  have  carefully  examined 
Boissier's  own  specimens  and  compared  them  with  the  typical 
glabrous  state  and  with  the  true  imbescens  :  it  varies  greatly  as 
regards  pubescence,  and  it  lias  more  than  once  crossed  my  mind 
that  this  puberulent  state  might  be  the  result  of  the  glabrous 
»S.  miniUa  crossing  wath  the  densely-pubescent,  almost  velvety 
S.  jyubcscens.  The  idea  originated,  I  think,  when  it  was  observed 
that  obviously  acute  as  well  as  almost  obtuse  ••'  outer  .bracts  are 
found  sometimes  on  the  savie  scapes  of  these  puberulent  examples — 
a  combination  I  have  not  so  far  seen  in  typical  minuta. 

However,  definite  conclusions  as  to  hybridity  can  only  be 
established  by  observation  on  the  spot  or  by  cultural  experiments. 
The  localities  of  both  species  appear  to  overlap :  Thompson  (Fl. 
PI.  Riviera,  181  (1914))  and  Albert  &  Jahandiez  (Cat.  PI.  Var,  401 
(1908))  note  tlaat  true  S.  inihescens  is  "often  found  with  S. 
mimita,"  but  I  have  no  personal  knowledge  that  the  two  species 
grow  intermingled.  For  the  present,  therefore,  I  propose  to  treat 
the  plant  as  a  "  forma  imherula "  of  S.  mimita,  from  which 
the  true  S.  puhescens  DC.  may  be  distinguished  by  the  shape 
of  its  outer  bract,  by  being  much  more  pubescent ;  its  sterile 
branches  are  more  dichotomous  and  zigzag,  its  spikes  denser, 
its  loaves  usually  truly  retuso  and  not  falsely  so,  and  by  other 
features. 

Autheman  has  gathered  and  distributed  (C.  ^Fagnier,  Fl.  Select. 
2563)  a  small  state  of  the  true  S.  i^uhescans  DC,  under  the  name 
of  S.  minnia  L.  ioxnio,  ■piihesccns  Autheman. 

Var.  MicHOPHYLLA.  This,  as  mentioned  previously,  is  the  plant 
of  Linn.  herb,  and  seems,  particularly  as  regards  the  Balearic 
examples,  a  well-marked  variety.  I  have  not  observed  that 
"formis  innumeris  in  speciem  transit  "  as  noted  by  Boissier.  The 
remarkably  rounded  leaves  and  the  absence  (usually)  of  sterile 
brandies  are  tlio  more  obvious  features  of  tliis  plant. 

Var.  DissiTiFLOUA.  This  variety  is  ratlier  puzzling.  I  have 
examinod  in  his  herbarium  specimens  from  all  tlie  localities 
mentioned  l)y  Boissier,  but  I  have  been  unal)lo  to  find  any  other 
examples  in  tlio  various  important  collections  at  the  British 
Museum,   Kew,  Florence,  Oxford,  &c.     I  conclude,  therefore,  it 

•  Obtuse  outer  bracts  arc  an  important  feature  of  S.  puhescens  T>C. 
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must  be  a  very  local  form,  possibly  occurring  only  in  small 
quantity  in  each  station.  The  Catalonian  locality  may,  indeed, 
produce  this  no  longer,  as  M.  Sennen,  of  Barcelona  reported,  in 
1914,  that  he  had  examined  the  neighbourhood  of  Monjuich  (the 
"Montjouy"  of  Boissier,  /.  c),  where  he  says  very  few  Statices 
occur,  and  could  only  find  S.  virgata  Willd.  Willkomm  &  Lange 
(Prod.  Fl.  Hisp.  ii.  p.  375  (1870) )  do  not  admit  S.  minuta  as  a 
Spanish  plant,  and  Costa  (Fl.  Cataluna,  p.  209  (1877) )  asserts  that 
S.  minuta  s.  dissitiflora  Boiss.  does  not  grow  at  Monjuich,  but 
that  the  plant  there  is  a  small  form  of  S.  virgata. 

To  sum  up,  it  seems  evident  that  S.  minuta  L.  (and  its  varieties 
as  restricted  in  this  paper)  is  not  a  very  widely  distributed  or 
abundant  species ;  but  the  name  has  been  used  by  many  authors 
on  the  Continent,  particularly  in  Italy,  as  a  convenient  receptacle 
in  which  to  place  puzzling  forms,  or  possibly  hybrids,  not  falling 
satisfactorily  under  any  other  species.  For  instance,  Fiori  and 
Paoletti  (Ic.  fl.  Ital.  t.  2716)  figure  a  plant  that  certainly  looks 
like  normal  S.  minuta,  but  when  one  finds  the  same  authors 
(Fl.  anal.  Ital.  ii.  1902)  including  such  good  species  as  S.  vir- 
gata W.  and  S.  minutiflora  Guss.  as  varieties  under  S.  minuta, 
one  can  only  conclude  that  they,  like  Gussone,  Bertoloni,  and 
Parlatore,  failed  to  grasp  the  essential  characters  of  the  true 
S.  minuta. 

Similarly,  U.  Martelli,  in  his  Eevista  Crit.  spec.  Ital.  gen. 
Statice,  1887,  arranges  S.  virgata  Willd.,  S.  remotisyicula  Lacaita, 
S.  Cumana  Ten.,  and  other  diverse  species  as  varieties  under 
S.  minuta,  and  I  fail  entirely  to  follow  his  Eevision.  He  makes, 
however,  an  interesting  note  upon  S.  minuta  var.  microphijlla  on 
p.  13  (which  he  calls  "var.  balearica"),  which  I  translate  as 
follows: — "The  very  small  leaves  which  clothe  the  whole  stem, 
the  ctespitose  habit,  low  and  compact,  somewhat  different  from 
the  type  and  recalling  that  of  Saxifraga  casia,  are  the  characters 
which  distinguish  this  variety." 

The  examples  of  S.  minuta  seen  from  Spain  are  few  ;  the  habit 
is  rather  different  from  that  of  the  plants  from  the  French  coast, 
the  panicle  being  more  lax  and  luxuriant  and  the  leaves  being 
rather  less  revolute. 

S.  minuta  L.  has  been  mentioned  by  some  authors  as  occurring 
in  Algeria,  e.  g.  Battandier  &  Trabut  (Fl.  de  I'Algerie,  fasc.  iv.  733 
(1890)  ),  but  as  I  find  these  botanists  omit  it  in  their  later  work 
on  this  region  (Fl.  anal,  de  I'Algerie,  1904),  I  presume  there 
was  some  error  or  confusion  of  species.  M.  Jahandiez  in  Ann. 
Soc.  Hist.  Nat.  Toulon,  1913,  expresses  doubt  if  it  occurs  in 
Algeria. 

It  is  sometimes  necessary  to  be  careful  not  to  confuse  small 
states  of  S.  virgata  with  S.  minuta  ;  in  the  former  species  the 
leaves  are  not  revolute,  and  their  margins  show  a  pellucid  border 
when  dry,  the  spikelets  are  more  arcuate  and  the  bract-proportions 
different,  &c. 

The  synonymy,  description,  and  distribution  may  stand  as 
follows :— 
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Statice    minuta   Linn.  Mant.  o9   (17G7),   excl.  syn.    L.  siculum 

Bocc. ;  Desf.  Fl.  Atlan.  i.  275(1798);  Reichb.  Ic.  crit.  ii. 

78  (1824) ;    Gren.  Sc  Godr.  Fl.  Fr.  ii.  745  (1850)  ;  Eeichb. 

Ic.  fl.  germ.  xvii.  G4  (1855) ;  Rouy,  Fl.  Fr.  x.  147  (1908) ; 

non  auct.  Ital. 
S.  7ninuta  L.  forma  glabra  Autheman  exsicc. ! 
Limoniu7)i  fntticosum   minimum   rjlabrum   Pluk.  !    Aim.    221 

(1696). 
L.  minutum  0.  Kuntze,  Rev.  Gen.  pars  2,  395  (1891). 
Icones.—Vlnk.  Aim.  t.  200,  f.  5  !  ;  Reichb.  Icon.  Crit.  ii.  t.  186, 
f.  325 !,  Ic.  germ.  xvii.  t.  1144,  f.  2  !  ;  Mutel,-  Fl.  Fr.  t.  55,  f.  411 ! ; 
Coste,  Fl.  Fr.  iii.  3042  ! ;  Cusin,  Fl.  Fr.  xix.  t.  28 ! 

Exsicc. — Billot,  Fl.  gall,  et  germ.  3187  !  Magnier,  fl.  select. 
2562  !     Soc.  Rochelaise,  1896,  3975  ! 

Radix  lignosa  supra  crebro  partita;  planta  plerumque  nana, 
glabra,  scabridula  ;  folia  jmrva  obovato-spathulata  in  2^6tioluvi 
sensim  attenuata,  laxe  imbricata  saepe  rosulata  viva  plana  in  sicco 
sujjra  ritgosa,  margine  Icviter  (in  sicco  distinctius)  revoluta,  apice 
rotundata  (saspe  minute  apiculata)  in  sicco  recurva  ita  apicem 
2Jseudo-retusicm  formante.  Scapus  5-10  cm.  altus,  erectus,  a  basi 
vcl  infra  medium  rsimosus;  rami  ascendentes;  rami  steriles  jm/^c /, 
paiolo  anfracti,  soepius  subsimplices.  Spicse  laxiflorce,  ascendentes; 
bracteaa  nigricantes  ;  bractea  media  quam  exterior  sesquilongior ; 
bractea  interior  quam  bractea  exterior  3-5-plo  longior;  calyx 
5-5'5  mm.  longus  ;  corolla  diam.  5-6  mm.,  violacea. 

Boot  perennial,  woody,  long-lived,  branching  at  the  crown  into 
several   +   elongating  divisions  bearing  the  remains  of  decayed 
leaves.       Plant    usually   dwarf,    glabrous,    +     scabrid.      Leaves 
1-veined,  small,  obovate-spathulate,  gradually  tapering  into  petiole, 
laxly  imbricate  and  often  forming  rosettes  and  clotiiing  the  stem 
below  same,  "spongy"  (rugose)  above  when  dry  ;  margin  revoluto 
(much  more  pronounced  when  dry) ;  apex  rounded  (often  with  a 
minute  apiculus)  recurved  and  thus  forming  with  the  deep  furrow 
above   (when  dry)   a  falsely-retuse  apex.      Scape  +   erect,  only 
slightly  zigzag  (4)  5-10  cm.  (rarely  20  cm.)  high,  rather  sparingly 
branched  from   near  base  or  below  tlie  middle.      Brandies   and 
branchlets   ±   ascending  ;   sterile  branches  few,  slightly  flexuose, 
usually  almost    simple.      Spikes    +    lax-llowercd,    +    ascending. 
Spikelets  1-2  flowered  (usually  1),  with  usually  a  rudimentary  one 
also.     Bracts  usually  dark-coloured.     Outer  bract  IJ-lf  mm.  long 
and  slightly  broader,  ovate-triangular  +  acute,  with  broad  mem- 
branous margin,  herbaceous  portion  +  apiculate  and  sometimes 
exceeding    margin    with    an    apiculus,    glabrous.      Middle   bract 
2-2^  mm.  long,  irregularly  oblong-ovate,  apex  rounded,  truncate 
or  erose,  hyaline  with  usually  two  veins,  glabrous,  about  half  as 
long  again  as  outer  bract.     Inner  bract  4i-5^  nun.  long,  about 
3  mm.  broad,  oval,   +   obtuse,  witli  broad  membranous  margin, 
herbaceous  portion    apiculate,   glaln'ous,   about  3^   times  longer 
than  outer  bract.     Bracteolcs  1-3  (usually  1),  2^-3^  mm.  long, 

*  These  figures  are  copies,  sliglitly  altered,  of  those  in  ISeichb.  Icon.  Crit. 
JouuNAL  OF  Botany. — Vol.  53.      [August,  1915.]       t 
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irregularly  oblong-obovate,  apex  rounded  or  emarginate,  hyaline 
with  veins,  glabrous.  Calyx  5-5J  (rarely  6)  ram.  long,  slightly 
curved,  infundibuliform,  membranous  and  dilated  about  half-way 
up  (including  lobes)  ;  calyx-lobes  about  1  mm.  long,  triangular- 
oblong,  plicate,  appearing  acute  but  tips  +  obtuse  when  com- 
pressed ;  calyx-tube  about  2^^  mm.  long,  veins  acute,  usually 
running  half-way  up  lobes ;  calyx  distinctly  hairy  (often  + 
densely),  on  ribs  and  between  same  with  +  appressed  hairs,  from 
base  to  half-way  up  calyx  (excluding  lobes).  Corolla  5-6  mm.  in 
diameter,  violet. 

Distribution. — Southern   France  :    Bouches-du-Rhone  (about 
Marseilles!    L'Etang   de   Berre !    Martigues !).      Var    (St.    Cyr ! 
Toulon !    Porquerolles !    La    Seyne !    Between    St.   Nazaire   and 
Brusq!  Presqu'ile  de  Giens  !  Near  Hy6res  !).     Spain:    Cap  Eosa, 
Catalonia !  Cartagena,  Murcia ! 
Forma  puberula. 

S.  jmbescens  Eeichb.  Icon.  Crit.  ii.  78  (1824);  Mutel,  Fl.  Fr.  iii. 
88  (1836)  ;  7io?i  DC. 

S.  mimtta  (i  pubescens  Boiss  !  in  DC.  Prodr.  xii.  655  (1848) ; 
no7i  Lois.  Fl.  Gall.  ed.  2,  i.  225  (1828) ;  ncc  forma  jmbescens 
Autheman  exsicc. !  nee  forme :  S.  pubescens  Albert  & 
Jahandiez,  Cat.  pi.  Var,  401  (1908). 

Jcowes.— Reichb.  Icon.  Crit.  ii.  t.  187,  f.  326 !  Mutel,  Fl.  Fr. 
t.  55,  f.  412  ! 

Tota  planta,  bracteis  bracteolisque  haudexemptis,^Zwsmmwsve 
parce  puberula. 

Whole  plant,  including  bracts  and  bracteoles  +  sparingly 
puberulent,  with  hairs  on  calyx  extending  higher;  otherwise  as 
in  type, 

Perliaps  a  hybrid  between  S.  minuta  h.  and  S.  pubescens  DC. ; 
sometimes,  on  tlie  same  scape  of  f.  pnberula,  there  may  be  found 
outer  bracts  showing  afUnities  with  these  suggested  parents. 

Distribution.  — Southern   France  :     Bouches-du-Rhone    (about 
Marseilles!).      Var  (St.  Cyr!    Between   St.  Nazaire  and  Brusq! 
Toulon!   Near  Ilyeres  !   Between  Brusq  and  Sanary  !).     Spain: 
Cap  Rosa,  Catalonia  ! 
Var.  MiCROPHYLLA  Boiss. !  in  DC.  Prodr.  xii.  655  (1848). 

S.  minuta  L.  var.  balearica  Mart.  !  Rev.  crit.  Ital.  Stat.  13 
(1887). 

S.  minuta  L.  formae  minor  et  major  laxa  Porta  at  Rigo !  exsicc. 
(1885). 

S.  minuta  Linn.  herb.  !  Porta  et  Rigo!  exsicc.  (1885). 

Limoniuvi  maritimum  minimuin  Bauh.  prodr.  99  (1620) ; 
Petiver,  hort.  Vaillant  in  Hb.  Sloane !  (t.  164,  f.  326) ;  Bocc. 
ic.  Sic.  26  (1674). 

L.  minimum  Park.  Theat.  hot.  1234  (1640). 

Icon. — Bocc.  ic  Sic.  t.  13,  f.  3  ! 

Folia  scepe  parvula,  latiora,  subrotundata,  in  petiolum  subito 
attenuata,  magis  imbricata,  densiusque  rosulata;  in  sicco  apice 
margineque  minus  revoluta,  raro  apiculata.  Scapus  3-8  cm.  altus 
(raro  13  cm.) ;  rami  steriles  nulli  aut  perpauci. 
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Spicue  densiores ;  bracteye  rufescentes,  bractea  media  quarn 
exterior  haud  sesquilomjior ;  bractea  interior  quam  exterior  modo 
3-plo  longior;  calyx  4-5  mm.  longus. 

Leaves  often  very  small,  more  abruptly  contracted  into  petiole, 
lamina  broader  and  more  orbicular  or  cuneate ;  margins  not  quite 
so  revolute  when  dry,  and  leaves  less  strongly  furrowed,  hence 
not  so  retuse  when  dry ;  leaves  rarely  apiculate  ;  rosettes  more 
dense  and  compact.  Scape  usually  short  (3-8  cm.  high),  rarely 
13  cm.  (the  "forma  major  laxa"  of  Porta  et  Rigo  exsicc),  with 
either  no  sterile  branches  or  fewer  tlian  in  type.  Spikes  more 
dense-flowered.  Bracts  not  so  dark-coloured.  Middle  bract  not 
half  as  long  again  as  outer  bract.  Inner  bract  about  3  times 
longer  than  outer  bract.     Calyx  4-5  mm.  long. 

Distribution. — Southern  France  :  Bouches-du-Eli6ne  (near 
Marseilles!).  Balearic  Islands:  Majorca  (Calabra!).  Minorca 
(near  Mahon  !  Cola-Mezquita,  Ciudadela  &  Fornells  !).     Spain  ! 

Var.  DissiTiFLORA  Boiss. !  in  DC.  Prodr.  xii,  655  (1848). 

Folia  inter  typum  et  var.  microphyllam  intermedia.  Scapus 
8-lG  cm.  altus,  viagis  anfractits ;  rami  patcnto-arcuati ;  rami 
steriles  sicut  in  typo. 

Spicai  viagis  elongated  patuloiqne,  spiculai  dissitce.  Bracteae 
nigricantes  ;  bractea  media  sicut  in  typo  ;  bractea  interior  sicut  in 
var.  microphylla. 

Calyx  sicut  in  var.  microphylla  sed  minus  hirsutus. 

Leaves  of  moderate  size,  about  intermediate  in  shape  between 
those  of  type  and  var.  micropliylla,  very  rarely  apiculate.  Scape 
8-16  cm.  high,  rather  more  zigzag  than  in  type,  with  spreading- 
arcuate  branches ;  sterile  branches  as  in  type.  Spikes  more 
elongated  and  spreading,  with  spikelets  more  separated  than  in 
the  other  varieties.  Bracts  usually  dark  coloured  ;  outer  bract 
rather  more  obtuse  than  in  the  other  varieties;  middle  bract  as  in 
type;  inner  bract  as  in  var.  microphylla.  Calyx  as  in  var. 
microphylla  but  less  hairy. 

Distribution.— Spain:  Monjuich,  near  Barcelona!  Balearic 
Islands  :  Majorca  (Palma) !  Elba !     Corsica :  Bonifacio  ! 

I  am  much  indebted  to  various  Museums  and  individuals  for 
tlio  loan  of  specimens  and  help  in  other  dirccLions,  and  1 
particularly  wish  to  thank  Mr.  C.  C.  Lacaita  for  the  assistance  ho 
has  so  readily  given  in  this  puzzling  genus. 


RICHARD     lyllDDLETON     MASSEY. 
(1678?-1743.) 

By  the  Editor. 

The  following  account  of  tliis  interesting  seventeenth  century 
naturalist  is  drawn  almost  entirely  from  his  unpublislied  letters 
(dated  1702-41)  to  Sloano  (Sloane  MSS.  4010-78)  and  to  Petiver 
(4063-67)  and  from  Pctivcr's  copies  of  Ins  replies  (Sloano  r^lSS. 
3332-40).     The  only  published  notice  with  which  1  am  actpuiinted 
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is  that  by  Munk,*  from  which  a  few  of  the  facts  in  this  sketch  are 
dei'ived. 

Eichard  Middleton  Massey,  a  member  of  a  well-known  Cheshire 
family,  was  the  eldest  son  of  Edward  Massey,  of  Rostherne  near 
Knutsford,  in  that  county  ;  his  mother's  name  before  marriage 
was  Elizabeth  Bowles.  We  know  nothing  of  his  early  history 
previous  to  his  going  to  Oxford,  where  "  he  spent  some  terms  at 
Brasenose  College,  but  left  without  taking  a  degree."  By  this 
time,  however,  he  must  already  have  become  fairly  proficient  in 
entomology,  as  is  shown  by  the  earliest  of  his  letters  written 
from  Oxford  to  Petiver  and  preserved  in  the  Sloane  MSS.,  and 
acquainted  with  leading  naturalists  of  the  time.  The  first  letter 
runs: — 

"  Hon'e  Sir  "  Oxon,  June  16,  1702. 

The  Catalogue  of  y"  Scarabaei  that  I  sent  you  has  y® 
tytles  of  all  that  are  mention'd  in  Dr.  Lister's  manuscript.  My 
collection  here  is  very  small,  those  y*  I  pick'd  up  in  Cheshire  I 
formerly  gave  to  Mr.  Bobart,  before  I  had  y*"  honour  of  being 
acquainted  with  y"^  self.  I  think  I  have  3  or  4  w'''  are  not 
mention'd  in  y'^  MS.  I  design  to  bring  them  with  me,  immediately 
after  our  Act  is  over.  I  have  sent  you  by  y"  Oxford  carrier  a 
specimen  of  y"  Lexicon  I  mention'd  to  you.  The  design  I  beleive 
you  will  easily  see,  tho'  I  had  not  room  in  y*  tytle  to  give  an 
ace'  of  it.  I  humbly  desire  y'  thoghts  of  y®  work  &  if  you  think 
it  is  worth  encouragement.  If  you  want  any  more  specimens 
pray  lett  me  hear  from  you  speedily.  Dr.  Kreig's  Papilio  &  the 
exotic  Scarabaeus  shall  come  up  with  me,  they  are  safe.  Pray 
tell  me  is  Dr.  Sloanes  collection  put  to  rights  yett  &c.  If  you 
have  any  comands  to  lay  upon  me,  they  shall  be  carefully  & 
willingly  perform'd  by 

Dear  Sir  y"^  most  affectionate 

obljged  Serv' 
"  K.  Myddleton  Massey." 

The  "  Lexicon"  referred  to  may  possibly  have  been  a  list  of 
beetles,  but  there  is  nothing  in  the  correspondence  which  throws 
any  light  upon  it ;  whatever  it  was,  it  was  never  published. 

To  tlie  next  year  must  probably  be  assigned  tlie  following 
undated  letter,  misplaced  in  4067,  f.  49,  written  from  "Brazen- 
nose  "  and  noted  by  Petiver  as  "  received  Mar.  12." 

"  My  dear  freind 

(For  by  y''  too  familiar  title  I  beg  I  may  henceforth 
style  you  without  offence)  what  I  have  promised  I  will  endeavour 
fully  to  perform.  I  have  sent  y"  names  of  Dr.  Lister's  Beetles  as 
they  are  ordered  in  his  Manuscript.  Mr.  Lhwyd  returned  the 
same  night  that  I  did  &  order'd  when  I  writt  y'  I  should  present 
his  service  to  you,  he  designes  to  stay  in  town  this  month  &  then 


*  Munk,  Itoll  of  the  lloyal  College  of  Plnjsicians,  ed.  2,  ii.  93  (1878). 
Massey  is  described  in  Sloane  Index  as  "of  Wisbeuch  and  Chester,"  but  there 
is  no  evidence  that  he  was  at  Chester  save  as  a  casual  visitor, 


RICHARD    MlDDLtTON   MASSEY  245 

for  Cambridge.     Mr.  Bobart  is  harfcy  and  well  I  was  with  him 

this  afternoon  gathering  herbs  in  order  for  a  hortus  siccus.     Y""= 

pictures  y*  I  have  of  y"  shall  be  kept  safe  &  return'd  speedily,  in 

y°  meantime  if  you  have  any  more  buisness  for  me,  let  me  know 

by  letter,  y''  desires  shall  ever  be  commands  with  y'  much  obliged 

freind  y'  i        i  i  t 

•'  humble  serv* 

E.  Myddelton  "  Massey. 

"Pray  dont  forget  y"^  plates  when  they  are  printed  of ;  nor  y" 
putting  y""  freind  in  a  method  of  liveing  att  London  or  beyond  sea 
when  he  leaves  y^  place." 

Massey's  next  letter  (to  Sloane)  is  dated  from  Tabley  Hall 
near  Knutsford — a  place  to  be  associated  in  the  following  century 
with  another  British  botanist,  John  Leicester  Warren — Aug.  7, 
170L  He  had  expected  to  be  in  London  "  long  before  this  time  " 
but  his  "good  fortune"  had  hindered  him. 

"  This  sumer  has  been  spent  in  travailing  witli  a  young  Gentle- 
man into  y°  northern  and  western  parts  of  this  Kingdom.  A 
draught  of  St.  Mungus's  old  well  w*^''  indeed  is  a  very  indifferent 
place  I  intend  to  Ining  with  me,  with  some  petrefaction  from 
Knaresborough  and  tlie  peake  in  Derbyshire  a  particularly  form'd 
stone  from  Lyme  park  in  Cheshire  y^  Muscus  odoratus  from  Holy 
well,  some  stones  k  oar  from  S"'  Vincents  rock.  We  went  to 
visite  Bonewell  near  Eicards  Castle  in  Shropshire,  but  the  miracle 
is  ceased  for  we  coud  meet  with  none  of  the  little  bones.  Beetles 
I  have  mett  with  very  few,  the  cruciatus  hysteri  male  (t  female 
Ive  preserv'd."  He  was  then  going  into  Shropshire  "to  bid  some 
relations  farewell "  :  on  his  return  to  Tabley,  he  wrote  (Sept.  27) 
giving  a  list  of  books  he  had  purchased  ;  from  this  and  the 
reference  to  "  farewells"  it  may  be  assumed  that  he  was  arranging 
to  settle  in  Wisl)ecli,  whence  he  wrote  to  Sloane  with  regard  to  a 
patient  on  April  10,  1705.  Here  he  at  once  succeeded  so  well  in 
his  practice  that  from  Wisbech  he  wrote  to  Sloane  on  July  -4  of 
the  same  year  a  long  and  interesting  letter  in  which  he  says  ho 
had  "mett  with  business  above  [liis]  expectation"  and  had  not 
yet  become  "  well  enough  acquainted  to  give  any  account  of  what 
is  rare :  Sinapi  montanum  foliis  pilosellye  grows  in  one  certain 
ground  here,  but  whctlier  I  give  it  the  true  name  I  can't  tell :  I 
have  reserv'd  some  specimens  for  y"  I't  Mr.  Pctiver."  His  letter 
contains  references  to  fossils  and  an  account  of  a  visit  to  Crow- 
land  Abbey,  whoso  condition  he  describes.  Many  of  his  letters 
relate  to  medical  matters  ;  others  show  his  interest  in  coins  and 
other  antiquities. 

In  October  170G  he  speaks  of  taking  the  shop  and  carrying  on 
the  l)usiness  of  an  apothecary  who  was  leaving  tlio  town,  and 
asks  Sloane  to  obtain  from  the  College  of  Physicians  the  licence 
necessary  for  this  purpose.  On  the  23rd  of  the  following  month 
he  was  admitted  an  extra-licentiate  of  Brasonoso  College.     On 


•  In  his  earlier  letters  the  name  is  ihus  spelt,  but  in  later  ones  it  is 
written  "  Middleton,'"  in  whicli  fmm  it  is  always  printed. 
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March  24,  1707,  he  writes  to  Sloane  as  to  his  marriage,  on  his 
return  from  his  "dreaming  month" — a  pretty  synonym  for 
honeymoon  ;  and  on  Nov.  2  writes  "  my  wife  made  me  a  present 
of  a  lusty  boy  yestermorn." 

In  August,  1709,  Massey  writes  of  a  visit  to  Cheshire  and 
Lancashire,  during  which  he  met  with  "  an  originall  picture  in 
oil  paint  of  Mary  Davies,  the  Horned  Woman  of  Saughall  in 
Cheshire;  "  for  this  he  was  anxious  to  "  hear  of  a  chapman."  '■' 

From  this  period  until  1713  his  letters  relate  chiefly  to  the 
purchases  of  books  and  MSS.,  which  he  had  begun  to  collect  as 
early  as  1705.  He  had  a  very  considerable  library,  of  which  he 
published  a  Catalogue  (I  have  not  been  able  to  see  a  copy)  in  1718: 
two  MSS.  formerly  in  his  possession  are  in  the  Sloane  collection 
(1124,  2747).    In  1712  he  was  elected  a  Fellow  of  the  Royal  Society. 

On  Nov.  9,  1713,  Massey  w^rites  to  Sloane  concerning  the 
medical  virtues  of  Agrimonia  odorata,  of  which,  assuming  the 
specimens  employed  were  originally  of  native  growth,  he  was  the 
earliest  known  observer  in  England,  its  first  printed  record  dating 
from  1853,  when  it  was  recorded  in  Ann.  Mag.  Nat.  Hist.  (xi.  363) 
as  having  been  found  in  Ireland  by  Babington  and  Newbould,  and 
in  Devon  and  Cornwall  by  Joseph  Woods.     His  letter  runs: — 

"  For  some  j-ears  past  I  have  much  used  in  my  Practise  an 
Infusion  or  tea  made  with  the  leaves  of  the  Agrimonia  odorata 
Park.  C.  B.  Col.  I  find  very  good  effects  from  it  in  Pleuritic 
cases  wch.  are  frequent  in  our  fenny  country.  Tis  the  only 
Pectoral  drink  I  prescribe.  A  small  bed  w''  I  cultivate  in  my 
little  garden  very  well  pays  tl:e  charges  of  it.  I  keep  it  intirely 
to  mysell  &  people  send  to  me  for  it.  They  drinke  it  as  they  doe 
other  Teas  with  or  without  milk,  'tis  very  pleasant  &  much  beyond 
the  comon  agrimony.  I  woud  (my  Greatest  Friend)  recomend  it 
to  you  as  an  extraordinary  grateful  astringent  in  sputu  cruento 
^ych  j)y.  Thorp  tells  me  you  are  too  too  much  subject  to.  I  beg 
you'l  pardon  this  Impudence  in  a  young  man  who  owes  every- 
thing he's  master  of  to  yourself  &  who  has  all  the  reason  in  the 
world  to  esteem  next  his  Parents.  If  y''  Physic  gardens  do  not 
afford  it  I  will  send  you  a  tryxall  by  the  post." 

Although  only  one  letter  (Feb.  19,  17ij)  during  the  preceding 
period  has  been  preserved,  Massey's  correspondence  with  Petiver 
seems  to  have  been  steady.  On  May  24,  1714,  he  writes  that  he 
has  heard  of  Petiver's  projected  excursion  to  the  Peak  :  that  he 
himself  was  "willing  to  be  at  Buxton  about  that  time"  on  his 
way  to  Knutsford,  and  offers  to  meet  him  at  that  place  or  at 
Derby  or  Nottingham  :  "  but  if  you  are  on  horsback,  it  is  not 
above  half  a  days  jouney  to  come  by  Wisbech,  from  whence  I  will 
show  you  the  way  into  that  Country  &  bring  you  by  cartloads  of 
Stratiotes  Aizoides ;  nay,  you  will  meet  that  &  the  Conyza  foliis 
laciniatis  [Cineraria  imhistris]  on  your  way  to  me."  Petiver 
replies  on  May  27  (MS.  3340,  f.  63,  back)  that  he  could  not  go  so 

*  "Horned  women"  were  exciting  some  attention  at  this  period  :  see  a 
paper  in  Meiiiuiis  fur  the  Curious,  ii.  1!)7.  Portraits  of  Mary  Davis  are  in  the 
Ashmolcan  Collection  and  in  Leigh's  l^atural  Hitttonj  of  Cheshire. 
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soon,  but  hopes  to  do  so  later ;  he  asks  for  the  localities  of  the 
Conyza  and  of  Lingua  avis  seu  Virga  aurea  species  [Senecio 
jyaludosiis]  "  the  sight  of  \v'''  will  give  me  great  temptations  of 
visiting  you  w'^'"  I  helieve  will  be  in  a  chaise.  The  Stratiotes 
Aloides  I  saw  plenty  of  in  Holland  &  y*-'  Conyza  once,  but  could 
not  then  get  it,  being  in  a  Berline  or  Dutch  Coach  w'^''  with  their 
Trachschutes  or  [illegible]  will  never  stop  untill  y  come  to  their 
Journey's  end."  He  mentions  that  he  has  completed  the  ten 
decades  of  his  GazophylaciuM,  which  Massey  "shall  have  for 
30  shillings  with  a  Table  dedicated  to  you  on  condition  you  will 
be  a  Patron  to  my  British  Herball." 

Massey's  reply  (not  dated  and  thus  out  of  its  sequence)  is  in 
MS.  4067,  f.  48  :  "  Lingua  avis  grows  near  Stretham  ferry  in  the 
road  betwixt  Cambridge  &  Ely  :  Conyza  fol.  lac.  I  have  found  in 
great  plenty  along  the  old  Podike  from  Stowbridge  &,  l)et\vixt 
Wisbech  k  Peterburgh.  Stratiotes  there  is  plenty  in  y'^  road  to 
Wisbech  from  Ely  between  Mapole  &  Chatteris.  ...  As  for 
subscribeing  to  y'  Brittish  plants  my  present  circumstances  will 
not  give  me  leave  k  the  Gentlemen  of  y*"  Clul)  are  not  at  all 
curious  in  naturall  history.  I  will  propose  it  to  them,  but  I  coud 
wish  I  had  a  specimen  of  y^  work  to  show  them."  The  Club 
referred  to  is  the  Gentlemen's  Society  at  Spalding,  whereof 
Massey  was  a  member,  and  of  which  a  full  account  will  be  found 
in  Nichols's  Literary  Anecdotes,  vi.  pp.  1-162.  Massey  expresses 
his  "  design  to  set  out  for  the  Peak  Cheshire  Lancashire  &c.  on 
Monday  the  21  of  this  month  [June]  k  shall  return  the  Saturday 
17th  of  July,  about  whicii  time  I  shall  expect  y''  company  at 
Wisbech.  My  enquirys  are  most  after  Antiquitys  Medalls  & 
Manuscripts  wherever  I  goe,  my  time  not  being  sufficient  for 
Botanical  enquirys."  Petiver,  with  characteristic  enthusiasm  and 
undeterred  by  tliis  last  remark,  writes  at  once  (June  16)  sending 
Massey  "  a  Catalogue  of  such  Plants  as  grow  in  Darbyshire  it  y® 
neighboring  Mountains  or  ah'  you  in  y"  Towns  "  and  asks  liiiu  to 
"  send  a  Quire  oi'  two  lil''  witli  witli  their  specimens,  particularly 
y*  Lingua  Avis  and  y"  Conyza  paiustris  fol.  integris  &  laciniatis  " 
(3340,  f.  66).  It  is  to  be  feared  that  tlie  lavish  collecting  of  "a 
quire  or  two"  (or  more)  of  the  latter  at  a  comparatively  recent 
date  is  largely  if  not  entirely  responsible  for  the  extinction  of  this 
rare  British  plant,  if  indeed  it  be  extinct. 

In  June,  1716,  Massey  writes  to  Sloane  regarding  a  largo  pot 
of  copper  coins  found  by  a  countryman  in  an  adjoining  parish, 
and  of  "  a  large  old  boarded  peice  of  paint,  upon  the  top  of  [whichj 
is  wrote  '  Nomina  k  insignia  niilitum  singulatim  cum  singulis 
monachis  in  Ecclesia  Elicnsi  coUocatorum  regnante  CJulielnio 
conquestore  Anno  Domini  10S7.'  I  have  coppyod  the  Arms  in 
water  colours  upon  a  shoot  of  large  paper  k  design  to  send  it  to 
y"  li.  Society."  Ho  also  records  "  a  prodigious  hailstorm  "  and 
concludes  with  "  a  petition  "  :  "  there  is  a  linmor  in  Crayon  that 
will  be  at  Wisbech  a  month  hence.  I  beg  you  will  give  him  leave 
to  copy  y''  Picture  at  my  own  charge  that  way  to  bring  with  him. 
I  think  you  have  one  in  y  h.ousc  as  I  romombcr  well  done  I'v  like." 
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At  this  time  he  had  employed  in  his  practice  an  oil  of  mustard 
for  which  he  was  anxious  to  ohtain  a  patent,  and  writes  in 
August,  1717,  asking  for  Sloane's  help  in  so  doing.  This  was 
afforded,  for  in  November  lie  writes  thanking  Sloane  and  proposing 
to  exhibit  a  bottle  of  the  preparation  at  a  meeting  of  the  Eoyal 
Society,  as  well  as  to  write  "a  short  Latine  Epistle  &  sending  it 
with  a  bottle  to  Mosco  Dantzic  Hambrough  Leiden  &  other 
foreign  places." 

On  March  7,  1720,  Massey  was  created  Doctor  of  Medicine  by 
the  University  of  Aberdeen.  In  August,  1721,  he  writes  to 
Sloane  :  "I  am  now  drawing  after  my  fashion  the  flowers  &  seeds 
of  plants  in  water-colours  upon  a  fine  large  paper  w*^''  I  have  gott 
from  Holland,  I  partly  copy  after  Tournefort,  laying  him  before 
me."  He  had  "laid  out  fifty  guineas  in  books  being  the  con- 
joyned  Librarys  of  a  French  and  English  Clergyman  deceased  at 
Thorney  Abbey,"  but  is  anxious  to  dispose  of  those  of  little  use  to 
him,  of  which  he  encloses  a  list,  asking  Sloane  to  "comand" 
any  he  has  not ;  "the  rest  I  shall  truck  or  sell  to  Kit  Bateman." 

In  November,  1724,  Massey  writes  to  Sloane:  "I  have  sent 
several  specimens  of  .  .  .-■'■  plants  away.  I  have  lately  thought 
of  [to]  make  a  Hortus  siccus.  I  hope  I  shall  [per]  feet  it  when 
I  can  pti'Dcure  proper  ...  If  you  think  it  of  any  service  I  shall 
[glad]  ly  comunicate  it  to  the  Society.  If  you  [please]  to  accept 
of  the  MS.  twas  what  I  .  .  .  met  with." 

His  last  letter  from  Wisbech  is  dated  Jan.  9,  1725,  and  is 
of  purely  medical  interest :  the  next  preserved  is  dated  from 
Eostherne,  Feb.  21,  1740.  During  the  interval  Massey  had  taken 
up  his  residence  at  Stepney,!  and  was  doubtless  in  frequent 
personal  relations  with  Sloane.  In  the  absence  of  Stukeley  he 
acted  as  Secretary  to  the  Society  of  Antiquaries  (of  which  he  had 
become  a  Fellow  in  1718)  in  1725-7,  in  which  latter  year  two 
coadjutors  were  appointed  to  assist  him.  On  Sept.  29,  1724,  he 
brought  to  the  Society  "  a  copper  effigy,  or  medallion,  performed 
by  Albert  Durer,  together  with  a  print  of  it  etched  by  himself 
which  he  gave  to  the  Society."  Nichols  ascribes  to  him  the 
Latin  verses,  signed  "  M.  M."  prefixed  to  Stukeley's  Itinerarium, 
published  in  the  same  year.J  In  this  year,  too,  his  name  appears 
in  the  third  edition  of  Ray's  Synopsis,  where  he  is  mentioned 
(p.  461)  as  having  found  a  cut-leaved  form  of  Elder  at  Walsoken 
near  Wisbech  and  a  "  Tubera  Terrse  "  [Tuber  melanospornm  Vitt.) 
at  Tabley  (p.  476).  He  became  intimate  with  John  Martyn,  to 
whom  he  was  introduced  by  Patrick  Blair ;  for  Martyn,  who  in 
the  preface  to  the  work  styles  him  "  amicus  doctissimus,"  he  drew 
a  plate  (dec.  iii.,  9),  published  in  1731,  of  the  Historia  Plantarum 
Barioruvi :  Plate  3  Decade  i  of  this  work  is  dedicated  to  him. 

In  1727  he  prepared  a  catalogue  of  the  library  of  the  College 

*  The  edge  of  the  letter  is  cropped. 

t  Munk  says  he  left  Wisbech  for  Stepney  in  1720,  but  this,  as  the  letters 
show,  was  not  the  case.  Dillenius  visited  him  at  Wisbech  in  July,  172.3:  see 
Nichols,  Illuslr.  i.  398. 

;  Nicholp,  Lit.  Anecdotes,  vi.  73,  1.58  ;  Illustr.  iv.  495. 
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of  Physicians,  which  voted  the  sum  of  £10  for  the  purchase  of  a 
piece  of  plate  in  recognition  of  his  services. 

Tlie  fifteen  years  of  Massey's  residence  in  London  are  unre- 
presented in  the  correspondence:  Petiver  had  died  in  1720,  and 
with  Sloane  he  was  douhtless  in  frequent  personal  communication. 
Tliat  he  had  not  abandoned  his  interest  in  botany  is  shown  by  a 
collection  of  Maryland  plants  formed  by  Andrew  Scott  in  1736 
and  presented  by  Massey  to  Sloane.  A  long  letter  from  Scott 
accompanied  the  specimens  and  is  placed  with  them  in  Herb. 
Sloane  vol.  316 ;  from  this  it  appears  that  Massey  had  a  brother 
in  Maryland,  who  had  urged  the  sending  of  the  plants,  of  which  a 
further  collection  is  promised. 

On  Feb.  21,  1740,  Massey  writes  to  Sloane  from  Eostherne  a 
letter  from  which  it  would  seem  that  he  had  returned  to  his 
native  county  in  the  previous  year.  He  says  : — "  When  I  first 
came  into  Cheshire  I  found  my  house  full  of  workmen,  w'"  em- 
ployed my  thoughts  two  months,"  and  complains  of  having  been 
"  confined  at  home  all  tiiis  winter,"  as  a  consequence  of  rheumatism 
which  had  followed  on  a  fall  from  his  horse,  leaving  him  "very 
feeble  and  weak."  It  is  rather  a  sad  letter,  as  are  those  that 
follow  it,  for  although  his  old  interests  remain,  his  "  being  in 
continual  pain"  prevents  his  writing  and  he  has  "no  corresponce 
in  London."  He  adds  :  "  I  hope  [Mr.  Edwards]  will  send  me  the 
new  Pharmacopoeia  if  printed  Sc  bound,  tis  to  make  me  amends  for 
a  Pharmacop.  I  left  with  them  cum  notis  M"''  Gualtcri  Charlton 
M.D."  This  is  probably  the  "annotated  copy"  to  which  Munk 
refers  as  being  in  the  College,  and  from  which  he  derived  much 
assistance. 

In  the  following  April  he  writes  of  a  visit  to  Chester  and 
Wales,  "  but  was  driven  from  thence  by  great  snows  upon  the 
mountains  w'''^  very  much  affected  him.  As  the  warm  weather 
comes  on  I  mend  visibly  &  intend  speedily  a  journey  to  Buxton 
baths  to  try  what  they  will  do."  In  the  last  letter  of  the 
series,  in  which  he  records  another  fall  from  his  horse  and 
consequent  illness,  he  speaks  of  this  visit,  from  which  at  first 
he  derived  benefit  but  "  the  cold  winds  from  the  mountains  drove 
[him]  away."  "I  have  since  been  in  Lancashire  from  whence  it 
the  edge  of  Yorkshire  I  have  got  scverall  fossils  w*^**  I  design  to 
give  you  an  account  of  ere  long.  I  desire  to  know  if  Dillenius  his 
book  of  mosses  is  publisht.  I  subscribed  for  it  I'v;  paid  my  first 
subscription  before  I  left  London." 

From  this  date  we  know  nothing  further  of  Massey,  but  it 
may  be  assumed  that  he  never  recovered  his  health.  He  died  at 
llostherne  on  March  29,  1743,  and  was  buried  in  the  chancel  of 
the  church  there.     Over  him  is  a  llagstone  inscribed  as  follows: — 

Here  lieth  interred  the  body  of 

Richard  Middleton  Massey, 

(son  of  Edward  Massey,  of  Eostherne,  Gent) 

M.D.  Honorary  Fellow  of  the  College  of 

Physicians,  and  Follow  of  the  Eoyal  Society  of  London 

Obiit  2'J"'o  Martii,  a.d.  1743. 
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SHOBT    NOTES. 

PoLYGALA  DUNENSE  Dumort. — This  plant  does  not  appear  to 
have  heen  separated  by  British  botanists  from  P.  oxyptera 
Keichb.,  or,  if  so,  the  records  have  escaped  my  observation.  On 
looking  over  my  herbarium,  I  find  a  number  of  examples  which 
show  the  distinguishing  features  of  this  subspecies,  viz.  an  oval- 
cuneiform  capsule,  distinctly  shorter  than  and  only  about  one- 
third  wider  than  the  obtuse  mucronate  wings.  Some  plants  have 
these  points  less  well-marked  and  less  uniformly  correlated  than 
others.  Occasionally  the  wings  are  less  obtuse,  or  are  even  some- 
what acute ;  at  other  times  the  capsule  is  somewhat  longer,  but 
never  so  long  and  wide  as  in  true  oxyptera.  Examples  in  my 
collection  were  collected  at  Crosby,  1893,  Churchtown,  1903,  and 
Hall  Road,  1914,  all  on  the  South  Lancashire  sand-dune  tract 
(v.-c.  59)  ;  also  from  Lytham,  1908,  and  Fairhaven,  1910,  in 
"West  Lancashire  (v.-c.  60).  A  specimen  distributed  by  the  Rev. 
H.  J.  Riddelsdell  from  Aberafon  Sands  (v.-c.  41),  June,  1906,  seems 
to  belong  here  also.  Other  gatherings  are  too  young  to  determine 
with  certainty. — J.  A.  Wheldon. 

The  Watsonian  v.-c.  Divisions  of  Perthshire  (p.   218). — 
That  the  question  of  the  position  of  Glen  Falloch  in  the  Watsonian 
divisions  of  Perthshire  is  by  no  means  a  new  one  can  be  seen  by 
referring  to  a  notice  of  the  first  discovery  of  Juncus  tenuis  in  the 
county,  which  appeared  in  the  Annals  of  Scottish  Natural  History 
for  January,  1904.     In  that  notice  I  expressed  the  opinion  that, 
by  Watson's  own  definitions.  Glen  Falloch  was  expressly  excluded 
from  West  Perth,  and  inferentially  also  from  Mid  Perth,  having 
apparently  been  forgotten  by  him.    I  then  advocated  that  it  ought 
to  be  joined  to  Dumbarton.     Since  then,  however,  I   have  con- 
sidered that  to  take  a  part  of  one  county  and  join  it  to  another, 
on  the  plea  that  it  drains  into  the  latter,  would  be  the  beginning 
of   a  movement  which  would   speedily   overturn  the  Watsonian 
scheme  as  a  whole,  based  as  it  is  on  the  county  as  the  dividing 
factor.     It  seems  to  me,  however,  that  there  is  a  very  simple  way 
out  of  the  difficulty.     Make  that  part  of  Perthshire  which  drains 
into   Loch  Lomond  a  separate  division  of  the  county  of  Perth, 
giving  it  Dr.  B.  White's  name  of  Lomond,  Perth,  and  allotting  to 
it  the  number  87i.     It  would  thus  easily  take  its  place  amongst 
the  Watsonian  vice-counties,  and  all  uncertainty  would  be  at  an 
end.     I  believe  this  is  what  Watson  himself  would  have  done  had 
he  not  somehow  quite  overlooked  this  part  of  Perthshire.     There 
is  no  record,  so  far  as  I  know,  of  Juncus  tenuis  having  occurred 
in  Perthshire  until  it  was  found  almost  simultaneously  in  1903  by 
Miss  Armitage  in  Glen  Falloch   and   by  myself  in  East  Perth. 
Since  then  it  has  been  recorded  from  several  parts  of  Mid  Perth, 
but  in  all  the  stations  in  which  it  has  been  found  it  appears  to 
me  to  bear  unmistakably  the  stamp  not  of  a  native  plant  but  of 
one   which   has  been  introduced,  unwittingly   no  doubt,   by  the 
agency  of  man. — William  Bahcl.w. 
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BE  VIEWS. 


The  Ferns  of  South  Africa :  containing  Descriptions  and  Figures 
of  the  Ferns  and  Fern  Allies  of  South  Africa.  By  Thomas 
R.  Sim.  Second  edition.  Demy  8vo,  pp.  x.  +  384 ;  186 
plates.     Price  2o.s.  net.     Cambridge  University  Press. 

This  new  and  enlarged  edition  of  a  book  whicb  made  its  first 
appearance  in  1892  sbows  in  every  way  a  marked  advance  upon 
its  predecessor,  of  which  a  notice  appeared  in  this  Journal  for 
1893,  p.  187.  During  the  period  that  has  elapsed,  the  author  has 
continued  his  investigations :  a  supplement  to  the  book  was 
published  in  1906,  and  this,  with  more  recent  observations,  is 
incorporated  in  the  volume  before  us.  The  number  of  species 
enumerated  is  raised  to  220,  as  against  the  179  included  in  the 
first  edition  ;  a  proportionate  increase  is  shown  in  the  plates, 
which  number  186  as  against  158.  The  additions  are  mainly 
from  the  northern  colonies,  of  which  certain  ranges,  slopes  and 
valleys,  as  well  as  the  west  coast,  may  be  expected  to  yield 
further  novelties.  In  addition  to  his  own  discoveries,  Mr.*^Sim 
includes  the  ferns  collected  in  Gazaland  in  1906  by  Mr.  C.  F.  M. 
Swynnerton,  enumerated  by  Mr.  Gepp  in  Journ.  Linn.  Soc.  (Bot.) 
xl.  237-214,  and  those  published  by  Dr.  J.  Medley  Wood  in  his 
Handbook  to  the  Flora  of  Natal  (1907),  as  well  as  information 
from  other  sources. 

The  nomenclature,  which  in  the  earlier  edition  followed  that  of 
Hooker  &  Baker's  Synopsis  Filicuni,  now  follows  with  very  little 
variation  Carl  Christensen's  Index  Filicum  (1905-6),  which  was 
accepted  as  the  authority  for  fern  nomenclature  by  the  Brussels 
Congress  (1910)  and  to  the  value  of  wliich  Mr.  Sim  pays  a 
deservedly  high  tribute.  The  introductory  chapters,  reproduced 
ill  1892  from  the  autlior's  Handbook  of  the  Ferns  of  Kaffraria 
(i891),  are,  mutatis  viutand is,  vetamed;  in  his  notice  of  this  work 
(Journ.  Bot.  1891,  253)  Mr.  J.  G.  Baker  suggested  the  more 
complete  enumeration  which  has  now  been  carried  out  so 
satisfactorily.  The  careful  descriptions  are  accompanied  by  a 
full  synonymy  and  a  detailed  geograpliical  distribution.  Four 
new  species  are  described  and  figured  :  HyinenopJiijllum  nncina- 
tum,  Asplenium  Eylcsii,  Pellcea  Swynnertoniana  (referred  by  Mr. 
Gcpp  to  P.  caloniclanos),  and  Nothohcna  bipinnata — as  well  as 
numerous  varieties;  Asplenium  Ilollandii  is  a  new  name  for  a 
plant  originally  described  as  a  Davallia.  Tlie  genus  Marsilia 
is  now  represented  by  only  one  species,  M.  macrocarpa,  to  which 
the  four  ailmitted  in  the  first  edition  are  now  reduced  as 
"  varieties  or  conditional  forms." 

The  volume  is  admirably  produced  by  the  Cambridge 
University  Press  ;  wc  are  surprised,  iiowever,  that  no  one 
pointed  out  to  the  author  the  desirability  of  making  intelligent 
use  of  the  page-headings,  which  here  as  in  the  former  issue  run. 
throughout  the  descriptive  portion  as  "  descriptions  of  species." 
It  is  always  a  matter  of  astonishment  to  us  to  find  that  head- 
space  which,  as  in  the  various  colonial  floras,  can  bo  so  usefully 
employed  to  indicate  what  is  l)elow  it,  should  be  wasted  in  this 
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way;  every  one  who  has  occasion  to  refer  to  many  books  knows 
how  much  time  is  saved  by  useful  headings.  There  is  an  excellent 
"systematic  index"  of  names  and  synonyms,  and  a  rather  curious 
"  general  index  and  glossary." 


Plants  and  their  Ways  in  South  Africa.     By  Beetha  Stoneman, 

D.Sc,  Professor  of  Botany,  Huguenot  College,  Wellington, 

South  Africa.     With  numerous  illustrations.     New  edition, 

revised  and  enlarged.      8vo,  cloth,  pp.   x.  387.     Price  5s. 

Longmans. 

This  cheap  and  excellent  volume  should  give  a  great  stimulus 

to  the  study  of  botany  in  South  Africa.    Extensive  and  admirable 

as  is  the  work  which  has  already  been  done,  there  was  room  for 

such  a  book  as  this,  which  can  be  put  into  the  hands  of  the  many 

who — doubtless  in  South  Africa  as  elsewhere — take  an  interest  in 

botany,  but  are  from  various  reasons  unable  to  avail  themselves 

of  a  work  so  extensive  and  expensive  as  the  Flora  Capensis,  now 

almost  completed.     (It  may  be  parenthetically  remarked  that  the 

earlier  volumes  of   this  work  liave  long  been  obsolete ;    it  may 

therefore  be  hoped  that  the  Cape  Government,  now  that  the  work 

is  practically  completed,  will  arrange  for  the  new  issue  of  these 

earlier  instalments.) 

The  first  hundred  pages  of  the  book  are  devoted  to  the  growth 
and  structure  of  plants  and  do  not  materially  differ  from  other 
introductory  works  ;  but  the  remainder,  even  when  dealing  with 
general  matters,  do  so  with  special  reference  to  the  South  African 
Flora;  the  chapter  on  "Plant  Defences,"  for  example,  is  treated 
entirely  in  this  aspect,  and  the  illustrations  to  that  on  "  Flowers  and 
their  Parts"  are  taken  from  South  African  species.  The  "Classifi- 
cation of  Plants,"  which  may  be  regarded  as  a  key  to  the  Flora, 
occupies  nearly  200  pages  ;  this  is  arranged  on  Engler's  system, 
although  a  condensed  synopsis  of  Bentham  &  Hooker's  arrange- 
ment is  given  for  the  convenience  of  those  who  have  access  to  tbe 
Flora  Capensis.  A  key  is  given  to  the  genera  of  each  order,  which 
are  briefly  described,  with  occasional  notes  as  to  locality,  &c. 
There  is  an  excellent  index — only  one,  we  are  glad  to  say. 

The  book,  which  is  beautifully  printed  and  fully  illustrated — 
there  are  354  figures  in  the  text — is  very  cheap  at  5s.  The  only 
defect  we  notice  is  the  absence  of  a  glossary ;  many  of  the 
technical  terms,  however,  are  included  in  the  index. 


Field-Book  of  American  Trees  and  Shrubs  :  a  Concise  Description 
of  the  Character  and  Color  of  Species  common  throughout  the 
United  States,  together  with  Maps  shoiving  their  General 
Distribution.  By  F.  Schuyler  Mathews.  With  numerous 
Reproductions  of  Water-colour,  Crayon,  and  Pen-and-ink 
Studies  from  Nature  by  the  Author.  Foolscap  Svo,  cloth 
pp.  xvii.  465.  Price  7s.  GcZ.  net.  London  &  New  York : 
G.  P.  Putnam's  Sons. 
The  contents  of  this  very  conveniently  pocketable  volume  are 

sufficiently  indicated  by  the  title,  but  a  few  words  may  be  added 
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to  show  that  the  promise  set  forth  is  adequately  fulfilled.  The 
basis  of  the  work  is  scientific,  the  system  followed  being  that  of 
Engler  &  Prantl ;  the  descriptions,  written  in  language  as  un- 
technical  as  possible,  are  adequately  long.  Its  aim,  however,  is 
not  merely  to  aid  in  the  identification  of  species ;  Mr.  Mathews 
writes  also  "  to  demonstrate  certain  trutlis  relative  to  form  and 
color  which  are  more  within  the  province  of  the  artist  than  the 
botanist  and  wliicli  naturally  do  not  appear  in  text-books  on 
botany.  A  particular  tree,  for  instance,  possesses  a  typical  figure 
and  a  tone  of  green  different  from  that  of  its  associates,"  and 
"  there  is  no  reason,"  says  Mr.  Mathews,  "  why  these  should  not 
be  described  with  as  much  exactness  as  possible."  The  chief 
difficulty  in  doing  this  is  to  find  words  adequate  to  defining  the 
various  shades  of  green,  evident  enough  to  the  ol)server  but 
difficult  to  express  ;  the  author,  however,  has  certainly  overcome 
this  as  far  as  possible.  Tlie  distribution  of  each  species  is  given 
at  considerable  length.  The  coloured  plates  are  good  ;  those 
printed  entirely  in  green  are  less  satisfactory.  These  represent 
the  whole  tree  or  shrub,  but  there  are  numerous  others  on  which 
for  the  most  part  one  or  two  leaves  (or  even  a  portion  of  a  leaf), 
usually  with  a  fruit,  are  represented,  three  or  four  species  being 
combined  on  one  plate.  These,  although  doubtless  accurate  as 
far  as  they  go,  strike  us  as  scarcely  adequate:  the  leaves  of  many 
of  the  species  of  CratcBfjus,  for  example,  are  scarcely  distinguishable 
one  from  the  other,  and  in  any  case  it  can  hardly  be  supposed  that 
the  foliage  of  a  tree  conforms  throughout  to  one  pattern.  The 
author,  however,  attaches  much  attention  to  the  question  of  leaf- 
form,  and  gives  a  useful  plate  of  diagrams  showing  the  "  exact 
terms  for  geometrical  figures,"  urging  upon  his  readers  that  "form 
must  be  described  with  scientific  accuracy  and  not  according  to 
popular  usage":  colours  also  should  be  distinguished  in  a 
scientific  way. 

The  Introduction,  from  which  these  extracts  are  taken,  con- 
tains much  that  is  worth  reading.  Perhaps  the  oddest  thing  in 
it  is  the  announcement  tliat,  as  "our  conunon  blackberries  are  not 
yet  perfectly  understood,  it  seemed  wisest  to  exclude  them 
altogether  from  the  book,"  and  this  has  been  done  so  thoroughly 
that  liubus  does  not  appear  in  the  index.  Keys  are  provided  for 
the  identification  of  species  by  the  leaves  and  of  trees  by  the 
character  of  the  bark — this  latter  is  illustrated. 

The  nomenclature  is  in  accordance  with  the  Vienna  Code  — 
"  at  least  it  is  intended  "  to  be  so — and  the  author  expresses  him- 
self somewhat  strongly  with  reference  to  the  independent  attitude 
taken  up  by  some  of  his  contemporaries.  "  It  is  deplorable,"  ho 
says,  "  that  some  American  botanists  do  not  abide  by  this  inter- 
nationally supported  standard,  but  I  presume  they  have  their 
own  excellent  reasons  for  not  doing  so.  In  any  event,  it  is 
perfectly  apparent  that  a  difference  like  this  promotes  confusion 
and  retards  progress  :  indeed  progress  is  often  retarded  in  all 
professions  by  just  such  unwillingness  on  the  part  of  the  in- 
dividual to  be  insubordinate.     Meanwhile,  if  we  should  pick  up 
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the  work  of,  say,  three  botanical  authors  and  find  they  contain  as 
many  different  scientific  names  for  one  species,  we  think  we  are 
justified  in  indulging  in  a  few  expressions  not  altogether  com- 
plimentary to  two  out  of  the  three  writers." 

We  are  glad  to  see  this  much-needed  protest,  as  it  shows — as 
indeed  we  know  to  be  the  case — that  many,  and  those  not  the 
least  important,  American  botanists  are  not  in  accord  with  the 
anarchical  methods  which  have  practically  rendered  the  work  of 
the  Vienna  Congress  ineffective.  It  w^as  certainly  supposed  by 
those  w4io  were  mainly  responsible  for  the  assembling  of  that 
gathering  that  at  least  folk  who  took  part  in  it  would  consider 
themselves  bound  by  the  conclusions  arrived  at :  but  this  sup- 
position has  been  falsified,  not  only  in  America  but  to  some 
extent  in  this  country,  by  those  who  prefer  to  follow  their  own 
course  rather  than  to  subordinate  their  individual  opinions  to  the 
consensus  of  the  majority. 

Among  the  more  objectionable  of  the  American  innovations  is 
the  introduction  of  a  trinominal  system  of  nomenclature,  which 
indeed  seems  to  be  the  logical  outcome  of  the  method  of  naming 
adopted  by  Dr.  Moss,  set  forth  and  justified  in  The  Gamhridge 
British  Flora  (Introduction,  p.  xvii.).  The  American  method  seems 
to  have  arrived  at  the  climax  of  absurdity  in  a  paper  on  Michigan 
LiliacecB  in  the  BtUletin  of  the  Torrey  Club  for  June  last,  where,  as 
the  result  of  ignoring  the  Vienna  list  of  nomina  conservanda  and  of 
the  new  trinominal  nomenclature  we  have  Unifolium  hifolium 
monoi:)hyllum  and  Unifolium  hifolium  trifolium  as  forms  of  Uni- 
folium  hifolium;  the  former,  a  new  creation,  "differs  from  the 
species  only  in  having  but  one  leaf  on  the  stem,"  the  latter  has 
three  leaves.  Whether  such  variation  is  entitled  to  a  distinctive 
name  will  be  doubted  by  those  who  know  the  variability  of  Paris 
quadri folia  in  this  respect. 

But  we  have  been  led  away  from  Mr.  Mathews's  book,  which 
we  commend  as  a  useful  and  handy  volume. 


Bartram's  Garden,  Philadelphia,  Pa.  By  Elizabeth  O.  Abbot, 
Foundation  Member,  Botanical  Society  of  Penna  :  Member 
John  Bartram  Association.  Issued  by  the  John  Bartrani 
Association,  March,  1904.     Re-issued,  1915. 

The  library  of  the  Department  of  Botany  of  the  British 
Museum  has  been  enriched  by  a  copy  of  this  interesting  little 
book  through  the  kindness  of  Miss  Carlotta  Heering-Browne, 
who  has  for  some  time  devoted  herself  to  the  preparation  of  an 
exhaustive  biography  of  Bartram.  The  most  interesting  feature 
of  the  book  is  perhaps  the  plan  of  the  garden  as  it  existed  in  1907 
(and  still  exists),  with  figures  indicating  the  position  of  the  prin- 
cipal objects  of  interest,  and  notes  upon  each,  including  the 
trees  planted  by  Bartram  himself.  The  garden  was  established, 
it  is  suggested,  in  1730 ;  "  for  a  hundred  years  [it]  was  in 
Bartram  hands ;  there  followed  years  of  cherishing  in  other 
hands  ;  then  came  a  period  of  neglect  and  the  threat  that  the 
growing  city  would  encroach  upon  it  to  its  extinction  ;  happily 
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for  Philadelphia  and  the  world,  the  descendants  of  Bartram,  with 
sympathetic  help  from  Thomas  Meehan,  then  a  member  of  the 
city  council,  secured  the  purchase  of  the  garden  by  the  city  of 
Philadelphia  for  a  public  park." 

The  sketch  of  Bartram,  considered  chiefly  in  relation  to  his 
garden,  includes  extracts  from  Washington's  Memorials  (1849) — ■ 
a  storehouse  of  information  rendered  almost  useless  by  the 
absence  of  an  index — in  which  is  included  his  correspondence 
with  CoUinson,  Philip  Miller,  John  Clayton,  Benjamin  Eranklin, 
Kalm,  Gordon,  Sloane,  James  Logan,  Dillenius,  and  others.  The 
book  contains  a  photographic  reproduction  of  a  letter  from 
Bartram  to  Fothergill,  lettered  "  the  original  is  now  in  South 
Kensington  Museum  herbarium,"  by  which  is  intended  the 
Department  of  Botany  :  this  is  one  of  seven  there  preserved,  with 
much  other  interesting  Bartram  material,  including  two  volumes 
of  the  Sloane  Herbarium  (332  and  334)  of  plants  collected  by 
Bartram,  with  labels  in  his  hand.  The  Department  also  contains 
Collinson's  MS.  "  Account  of  the  introduction  of  American  seeds 
into  Britain "  (1766),  the  collection  and  transmission  of  which 
by  Bartram  is  mentioned  by  the  writer  of  the  little  book. 

A  reference  may  be  made  here  to  a  very  interesting  account 
of  Bartram  with  which  American  botanists  are  doubtless  familiar, 
but  which  is  not,  we  think,  generally  known  in  this  country. 
Tins  appears  in  the  Letters  of  an  American  Fanner,  first  pub- 
lished in  1782,  by  J.  Hector  St.  John  de  Crevecoeur  (1735-1813), 
a  Norman  who  settled  in  Ulster  County,  New  York.  In  this  a 
chapter  is  devoted  to  a  letter  "  from  Mr.  Iw — n  AI — z,  a  Russian 
gentleman  ;  describing  the  visit  he  paid  at  my  request  to  ^Ir. 
John  Bertram,  the  celebrated  Pensylvanian  Botanist."  The 
account  of  Bertram — the  name  is  so  spelt  throughout  — fully  con- 
firms the  universal  impression  of  his  admirable  character  and 
integrity,  as  well  as  of  his  botanical  knowledge  and  horticultural 
skill.  The  editor  of  the  edition  published  in  London  and  New 
York  in  1908  suggests  that  the  "  Russian  gentleman  "  had  no  real 
existence,  but  was  probably  Crevecoeur  himself. 


BOOK-NOTES,     NEWS,    dc. 

Our  attention  has  been  called  to  a  reissue  of  Anne  Pratt's 
Wild  Flowers  of  the  Year,  by  the  Religious  Tract  Society,  which 
from  a  bil)liographical  standpoint  demands  a  word  of  protest. 
Issued  in  1913,  there  is  nothing  in  the  "Foreword"  to  intimate 
that  this  is  not  a  new  book :  it  was,  however,  first  published 
by  tlie  R.  T.  S.  as  a  shilling  volume  in  or  before  1860,  in  whicli 
year  wo  possessed  a  copy  :  the  author  died  in  1893.  The  little 
book  was  in  its  time  quite  useful :  it  is  now,  of  course,  botli  in 
manner  and  matter  entirely  out  of  date.  Yet  more  unsatisfactory 
are  tlie  illustrations,  taken  (although  this  is  not  imlicated)  from 
some  popular  German  book:  of  tlie  ninety-six  figures,  "selected, 
described  in  an  appendix,  and  indexed  by  the  Rev.  Professor 
George  llenslow,"  sixteen  are  of  foreign  plants,  "allied,"  says  the 
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Foreword,  "  to  English  species,"  but  nowhere  mentioned  in  the 
text — a  remark  which  also  applies  to  many  of  the  British  species 
figured :  no  reason  is  given  for  the  inclusion  of  the  foreign  plants. 
The  text  is  arranged  according  to  the  months :  the  plates  follow 
the  arrangement  of  the  Student's  Flora,  and  are  thus  dissociated 
from  the  text,  save  for  a  reference  in  the  index,  which,  by  the 
way,  is  far  from  complete.  The  text  contains  misprints — e.  g. 
"Aceras  anthropophera  "  (p.  8i) — which  we  do  not  think  were  in 
the  original  issue,  and  at  least  one  of  the  figures — that  lettered 
"  Luzula  sylvatica" — is  inaccurately  named,  both  on  the  plate 
(xliv.)  and  in  the  appendix.  We  cannot  refrain  from  expressing 
surprise  that  a  body  of  the  standing  of  the  Eeligious  Tract  Society 
should  publish  a  book  in  every  respect  so  unsatisfactory. 

Light-flashes  from  Floivers. — In  a  pamphlet  issued  by  Messrs. 
G.  Fischer  (Jena,  1914,  8vo,  pp.  1-53,  1  fig.)  F.  A.  W.  Thomas  dis- 
cusses the  light-flashes  of  flowers  at  twilight  which  were  observed 
by  Linnseus's  daughter  Elizabeth,  and  have  also  been  described 
by  Goethe  and  others.  These  appearances  are  to  be  ascribed  to 
optical  illusion.  The  structure  of  the  outer  part  of  the  retina 
renders  it  sensitive  to  difl'erent  intensities  of  light  but  not  to 
colour  ;  the  fovea,  i.e.  the  centre  of  the  yellow  spot,  on  the  other 
hand,  is  the  region  of  keenest  perception  of  colour  ;  therefoi^e, 
w4ien  in  a  certain  degree  of  twilight  the  image  of  a  red  flower 
moves  from  the  peripheral  parts  of  the  retina  to  the  fovea,  the  red 
colour  appears  to  become  more  vivid.  At  the  same  instant  the 
waves  of  light  approach  the  length  for  producing  maximum 
activity  in  those  parts  of  the  retina  specially  adapted  to  darkness, 
so  that  a  distinct  reflection  of  the  background  of  the  flower  is 
perceived,  and  this  combines  with  the  more  vivid  perception  of 
red  to  give  an  impression  of  lightning.  This  impression  is 
intensified  if  the  fading  light  is  bluish-green  in  colour. 

Tlie  Journal  of  the  Linnean  Society  (xliii.  no.  288)  issued 
May  15  contains  papers  on  the  Structure  of  the  Wood  of  Hima- 
layan Junipers,  by  W.  Eushton  ;  a  contribution  to  the  Flora  of 
Fiji  by  W.  13.  Turrill,  containing  numerous  new  species  discovered 
by  Sir  Everard  im  Thurn  in  1905-7;  a  paper  on  the  Vegeta- 
tion of  Wliite  Island,  New  Zealand,  by  W.  E.  B.  Oliver,  and 
on  Tristicliacece,  by  Mr.  J.  C.  Willis,  who  regards  Trlsticha, 
hitherto  referred  to  PodosteviacecB,  as  the  type  of  a  new  natural 
family. 

The  Journal  of  the  Department  of  Agriculture  for  Ireland 
issued  in  April  last  contains  two  important  contributions  by  Dr. 
G.  H.  Pethybridge — "Investigations  on  Potato  Diseases"  and  on 
"  Cultivation  of  Seaweed  in  Ireland."  Each  is  fully  illustrated 
and  should  have  an  important  bearing  on  the  development  of 
Ireland's  industrial  resources.  There  is  also  a  report  of  the  1914 
experiments  on  Tobacco-growing  in  Ireland — a  subject  which 
received  attention  as  long  ago  as  1830,  when  a  treatise  on  the 
Tobacco  Plant  was  published  by  Thomas  Brodigan  (d.  1849),  who 
had  studied  tobacco-growing  in  America  in  1817. 
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CEYLONESE     MOSSES 
Collected  by  the  Rev.  C.  H.  Binstead  in  1913. 

By  H.  N.  Dixon,  M.A.,  F.L.S. 

(Plate  540.) 

Considering  the  extent  and  interest  of  the  bryological  flora 
of  Ceylon,  there  has  been  comparatively  little  published  on  it. 
Since  Mitten's  Musci  Ind.  Or.  in  1859,  the  only  papers  of  im- 
portance known  to  me  are  C.  Miiller's  description  of  Nietner's 
collections  in  Linncea,  1869,  with  about  thirty  new  species, 
Mitten's  "  New  Species  of  Mosses  collected  in  Ceylon  by  Dr. 
Thwaites"  (seventy-four  new  species),  and  Hampe's  paper  on 
Beccari's  collections  (six  new  species),  both  in  1872  ;  and  quite 
recently  a  paper  in  Hedwigia  (L.  p.  115)  by  Dr.  Herzog,  "Beitriige 
zur  Laubmoosflora  von  Ceylon,"  containing  an  account  of  mosses 
collected  by  him  in  1906.  The  late  T.  W.  Naylor  Beckett  collected 
mosses  in  Ceylon,  but  did  not  publish  any  account  of  them  ; 
many  of  his  gatherings  are  recorded,  however,  in  Max  Fleischer's 
Miisci  der  Flora  von  Buitenzorg,  with  others  collected  by  the 
author  himself. 

Mr.  Binstead's  visit  was  paid  during  February  and  March  of 
1913.  Owing  to  topographical  and  other  considerations,  recent 
collectors  have  covered  very  much  the  same  ground,  Nuwara  Eliya 
and  the  mountain  Pedrutalagala  ■■•  (a  name  which  rejoices  in  as 
many  variations  in  spelling  as  it  does  in  syllables !)  figuring  largely 
in  all  the  accounts,  while  Kandy  and  the  Peradeniya  Gardens  are 
almost  equally  prominent.  In  spite  of  this,  however,  each  collector 
has  succeeded  in  adding  a  considerable  number  of  new  species  to 
the  flora.  Thus,  Herzog  describes  fifteen  new  species  in  the  paper 
referred  to,  while  the  present  paper  contains  another  decade. 

The  greater  part  of  the  collections  made  by  Mr.  Binstead, 
over  four  hundred  numbers  in  all,  were  from  Nuwara  Eliya  and 
Pedrutalagala ;  some  from  Kandy  and  the  neighbourhood,  a  few 
from  Udapassellawa,  about  thirty  miles  from  Nuwara  Eliya,  and 
a  few  from  Nanuoya. 

The  collection  comprises  as  nearly  as  possible  two  hundred 
species  ;  it  may  be  mentioned  that  Dr.  Herzog's  list  contains 
almost  exactly  the  same  number,  and  that  just  one  hundred 
species  are  common  to  both  lists. 

I  have  to  acknowledge  valuable  assistance  from  Dr.  Brotherus 
in  the  determination  of  some  of  the  critical  species. 

DICRANACE.E. 

Trcmatodon  ceylonensis  C.  M.  Stony  ground  in  open,  near 
waterfall,  N.  E.,  c.  fr.  (242) ;  stony  bank  near  Eagala,  Udapassel- 
lawa, c./r.  (392). 

*  I  have  used  the  abbreviation  Fed.  for  the  mountain  in  the  following 
enumeration,  and  N.  E.  for  Nuwara  Eliya. 

Journal  of  Botany. — Vol.  53.     [September,  1915.]       u 
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Trematodon  (?  Gymnoteematodon)  brevisetus  Dixon,  sp. 
nov.  (PI.  540,  fig.  1.)  E  minoribus  generis.  Caulis  brevis  ;  folia 
superiora  longiora,  subcocaosa,  suberecta  vel  patula,  sicca  sub- 
crispata;  e  basi  lanceolata  concava  sensim  in  subulam  angustata, 
2-3  mm.  longa,  margine  subplano,  apice  plerumque  suhdenticulato, 
nervo  percurrente  vel  saepe  excurrente  ;  cellulse  basilares  laxae, 
circa  3  x  1-5  x  1,  superiores  elongates,  3-4  x  1,  6-8  /x  latae,  pellucidce. 

Seta  brevis,  6-8  mm.  (cum  theca)  longa,  stramineo-viridis, 
flexuosa  ;  theca  pallide  fusca,  elliptica,  circa  1  mm.  longa,  operculo 
subffiquilongo  vel  breviore,  oblique  subulato,  collo  paullo  longiore, 
leniter  curvato,  basi  plus  minus  distincte  strumoso.  Annulus 
latus,  baud  separabilis.  Peristomium  nullum.  Exothecii  rete  ei 
T.  Schmidii  simile,  sed  parietibus  incrassatis.  Spori  16-20  fx, 
tenuiter  punctulati,  lutei. 

Hab.     Nuwara  EUya,  February,  1913  (86). 

A  specimen  of  this  was  sent  to  Dr.  Brotherus,  who  named  it 
T.  ceylonensis,  and  wrote  later  that  he  had  found  a  peristome 
present.  There  must  have  been  some  admixture,  for  the  material 
I  have  shows  no  trace  of  peristome  whatever  in  either  old  or 
young  capsules ;  moreover,  the  areolation  of  the  leaves  is  quite 
distinct,  the  upper  cells  in  T.  ceyloneyisis  being  shorter,  2  x  1  or 
subquadrate,  and  the  leaf  apex  usually  denticulate  for  some 
distance  down.  Here  the  upper  cells  are  larger,  and  about  3x1, 
the  leaf  apex  subentire,  or  denticulate  only  at  point.  T.  Schmidii 
differs  in  the  leaf  apex  very  narrow,  acute,  and  entire,  the  upper 
cells  shorter,  the  capsule  neck  only  equal  to  or  shorter  than  the 
capsule ;  the  spores,  according  to  Eoth,  also  are  larger  (20-30  //) 
in  T.  Schmidii,  but  I  have  found  them  about  15-20  /x  in  that 
species. 

The  short  seta  and  short  gymnostomous  capsule  at  once 
separate  it  from  the  other  Indian  species. 

Ditrichum  flexifolium  (Hook.)  Hampe.  Syn.  D.  plicatum 
(Mont.)  Hampe.     D.  difficile  (Duby)  Fleisch. 

Sandstone  rock  by  road  to  Hakgala,  N.  E.,  c.  Jr.  (63) ;  N.  E., 
c./r.  (245). 

I  have  elsewhere  given  reasons  (c/.  Journ.  Bot.  1913,  p.  324) 
for  considering  the  South  Indian  and  Ceylonese  moss  as  identical 
with  the  widely  distributed  D.  flexifolium. 

D.  amceniLin  (Thw.  &  Mitt.)  Par.  Eoadside  rock  near  N.  E., 
c.  fr.  (46,  47) ;  sandstone  rock  by  road  to  Hakgala,  N.  E.,  c.  jr. 
(63a).  The  last-named  specimen  was  apparently  growing  asso- 
ciated with  D.  flexifolium;  the  imperfect  peristome  seems  the 
only  character  by  which  it  is  separable. 

Dicranella  brasiliensis  (Dubyi  Broth.  Syn.  D.  pomiformis 
(Griff.)  Jaeg.     Microdus  pomiformis  Fleisch. 

Stony  bank  by  roadside,  Udapassellawa,  c.fr.  (396,  400). 

Tberiot  (in  Bull.  Herb.  Boiss.  vii.  1907,  p.  277)  has  shown 
that  Didymodon  pomiformis  Griff,  is  identical  with  Duby's  Weisia 
brasiliensis. 

D.  edentata  Thw,  &  Mitt.  Stony  bank,  Udapassellawa,  c.  fr, 
(398). 
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Campyloj) odium  khasianuvi  (Griff.)  Par.  On  peat  in  open, 
N.  E.  (85) ;  roadside  rock  by  way  to  Hakgala,  N.  E.  (88) ;  road- 
side rocks,  N.  E.  (237,  238)  ;  sandy  bank  in  glen  near  waterfall, 
N.  E.  (246)  ;  stony  ground  near  Udapassellawa  (393) ;  all  c.  fr. 

Bmunfelsia  scariosa  ( Wils.)  Par.  Trees,  7000  ft.  and  8000  ft., 
Fed.,  c./r.  (56,  250). 

Dicranoloma  leucopkyllwn  (Hampe)  Par.  var.  Kurzii  Fleisch. 
Trees  by  waterfall,  N.  E.,  c.  fr.  (50,  240). 

Leucoloma  nitens  (Thw.  &  Mitt.)  Par.  Ped.,  8000  ft.  (42)  : 
bough  of  tree  in  shade,  N.  E.  (48,  49)  ;  dead  bark  of  post,  N.  E. 
(61) ;  trees  in  jungle  (247,  249). 

L.  amane-virens  Mitt.  Damp  shaded  rock  below  waterfall, 
N.  E.  (239) ;  shaded  rock  in  stream,  N.  E.  (244,  248). 

Campylopus  comosics  (Hornsch.  &  Eeinw.),  Bry.  Jav.  N.  E. 
(243). 

Forma  minor  Fleisch.  Roadside  bank,  N.  E.,  c.fr.  (41)  ;  foot 
of  tree  by  road,  N.  E.  (236). 

C.  Goughii  (Mitt.)  Jaeg.  Eocks,  stony  bank  in  shade,  trees 
and  rotting  wood,  Ped.,  c.fr.  (54,  55,  60). 

C.  ericoides  (Griff.)  Jaeg.  Eotten  stump  in  jungle,  N.  E.,  c.fr. 
(66)  ;  stony  ground,  Udapassellawa,  c.fr.  (394,  395). 

C.  nilghiriensis  (Mitt.)  Jaeg.  Shaded  rock  at  8000  ft.,  Ped., 
c./r.  (64). 

G.  siLbtricolor  Lor.     Base  of  tree,  N.  E.  (51). 
G.  aureus  Bry.  Jav.     Jungle,  N.  E.,  male  (59) ;  peat  in  open 
place,  N.  E.,  male,  a  small  form  (81);  base  of  tree,  N.  E.  (51),  a 
rather  doubtful  plant. 

G.  caudatus  (C.  M.)  Mont.  Old  rhododendron  tree  near  lake, 
N.  E.,  c.fr.  (52). 

This  species  has  not  been  recorded  from  Ceylon,  but  its  distri- 
bution (Neilghiris,  Java,  and  eastward)  would  lead  one  to  expect  it 
here.  Mr.  Binstead's  plant  agrees  very  closely  with  No.  108, 
Fleischer,  M.  Fr.  Archip.  Ind.,  only  differing  in  having  the  nerve 
rather  wider  (but  it  is  variable  in  both  plants).  The  nerve  section 
agrees  in  both,  and  is  rather  peculiar;  Fleischer  describes  the 
cells  of  the  ventral  layer  as  wide,  but  I  do  not  find  them  so  in  his 
No.  108,  but  small,  substereid  to  stcreid  ;  and  the  species  is  placed 
by  Brotherus  under  Palinocraspis. 

G.  subulifolius  Thw.  &  Mitt.  Shaded  rock  near  waterfall, 
N.  E.,  c.fr.  (44,  370)  ;  do.,  st.  (231,  384).  A  very  beautiful  species, 
with  stems  four  inches  and  more  high  and  long  glossy  leaves,  and 
with  stout,  dark  pachydermatous  capsules  having  stoutly  beaked 
lids,  on  scarcely  curved  sctie. 

Microccunjjylopus  sub)ianHS  C.  M.  Sandy  bank  by  roadside, 
N.  E.,  c./r.  (45). 

Nov.  var.  elatus  Dixon.  Caules,  et  masc.  et  feminei,  elongati, 
1-2  cm.  alti ;  folia  (fol.  pericluutialibus  et  perigouialibus  oxceptis) 
multo  brcviora,  sicca  erecta,  adprossa. 

Hab.     Sandy  bank,  N.  E.,  c.fr.  (297). 

Fleischer  maintains  this  genus,  rightly  I  think,  separate  from 
Cam2)i/Io2'>ns,  placing  it  next  to  CantpyIojx->diinn  ;  he  remarks  that 

u  2 
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M.  suhnanus  is  scarcely  separable  from  the  African  M.  nanus  C.  M., 
and  that  the  genus  is  closely  allied  to  Gampylopus.  I  am  inclined 
to  think  it  much  more  nearly  allied  to  Campylopodium  (from 
which  it  scarcely  differs  generically  except  in  the  almost  smooth 
capsule  and  the  absence  of  stomata  from  the  capsule  wall),  and 
doubtfully  separable  as  a  genus. 

The  spores  in  G.  suhnanus  are  very  remarkable,  though  the 
peculiarity  almost  disappears  after  desiccation.  Each  spore 
consists  of  a  central  opaque  spherical  part,  which  is  covered  with 
large  but  low  mammose  translucent  tubercles  ;  when  viewed  by 
transmitted  light,  only  those  in  the  horizontal  plane  are  rendered 
visible  as  an  equatorial  ring,  through  their  translucency,  and  this 
gives  the  spore  the  appearance  of  being  surrounded  by  a  ring  of 
pellucid  tubercles  (c/.  PI.  540,  fig.  2). 

The  variety  is  very  marked  in  size  and  habit,  as  well  as  in  the 
very  short  leaves;  it  may  quite  probably  be  a  distinct  species. 

Thysanomitrium  nigrescens  (Mitt.).  Eoadside  rock  and  bank, 
N.  E.,  c.fr.  (43,  232,  234,  241). 

T.  Blumii  (Doz.  &  Molk.).  Summit  of  One-tree  Hill,  7000  ft., 
N.  E.,  male,  and  sterile  female  (53).  Is  there  any  real  difference — 
apart  from  colour — between  these  two  species '?  Both  are  ex- 
tremely variable  in  size  and  habit,  and  in  both  the  hair-point 
varies  considerably.  In  any  case  T.  ThivaUesii  (Mitt.)  appears  to 
me  inseparable  from  T.  Blumii. 

Dicranodontium  sparsum  Dixon,  sp.  nov.  Pergracile,  caules 
(/7"e^«?'z/,  baud  cffispitosi,  1-2  cm.  alti,  infra  rufo-fusci,  baud  radiculosi, 
supra  pulchre  saturate  virides  ;  folia  erecto-patentia,  sericea,  hand 
falcata,  laxiuscula,  superiora  longiora,  5-7  mm.  longa  ;  e  basi 
brevi  (circa  ^  folii  longitudinem  occupante),  ima  dilatata,  vaginante, 
canaliculato-concava,  cito  in  subulam  setaceam  Hexuosam  pne- 
longam,  e  medio  folio  densiuscule  serrulatam,  dorso  subloevem 
attenuata.  Costa  valida,  ^i  fol.  latitudinem  apud  basin  tequans, 
supra  pessime  notata,  totam  subulam  fere  occupans,  atque  longe 
excurrens.  Celluhe  superiores  elongatce,  angiistissime  Uneares, 
valde  chlorophyllosse,  basilares  omnes  elongate  rectangulares, 
juxtacostales  infimge  latiores,  laxiusculae,  6-8  /jl  lata3,  marginem 
versus  sat  abrupte  angustataj  angustissimse,  limbum  latiusculum 
formantes,  omnes  chlorophyllosse  ;  alares  magnaB,  tenerse,  hyalinse, 
auriculas  distinctas  fugaces  instruentes.     Cetera  ignota. 

Hab.     Shady  bank  near  waterfall,  N.  E.  (383). 

A  very  delicate,  bright  green  plant,  growing  among  other 
mosses.  Only  a  small  quantity  was  found,  and  it  may  be  that 
its  true  habit  may  not  be  fully  shown,  and  the  plant  be  normally 
more  csespitose.  Apart  from  this,  however,  and  the  general 
delicacy  of  its  growth,  it  has  good  structural  characters.  Most  of 
the  other  Indian  species  are  distinguished  at  once  by  either  their 
robust  habit,  f alcate-circinate  leaves,  or  the  entire  or  subentire  subula. 
D.  aspcrulum  differs  in  the  much  shorter  upper  cells,  and  in  the 
leaves  serrulate  from  near  the  base.  D.  dimorphum  Mitt.,  from 
North  India,  has  the  leaves  subentire.  D.  ceylonense  Fleisch.,ined., 
is  much  more  caispitose  in  habit,  and  has  the  leaves  nearly  entire. 
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Leucobryace^. 

Leucobryum  javense  (Brid.)  Mitt.  Shaded  bank  of  waterfall, 
near  N.  B.  (73). 

L.  Bowringii  Mitt.  Side  of  stream,  N.  E.  (75) ;  tree  in  jungle, 
below  large  waterfall,  N.  E.  (251). 

L.  neilgherrense  C.  M.     Pedrutalagala  (230). 

Leucophanes  glaucescens  C.  M.  Palm  stem,  Peradeniya  Gar- 
dens (15). 

Octohlepharum  alhidum  (L.)  Hedw.  Palm  stem,  Peradeniya 
Gardens  (3). 

Fissidentace^. 

Fissidens  Schmidii  C.  M.  Peaty  roadside  bank,  N.  E.  (89) ; 
shaded  stone,  foot  of  Ped.  (259). 

Fissidens  (Bryoidium)  aberrans  Broth.  &  Dixon,  sp.  no  v. 
(PI.  540,  fig.  3.)  Dioicus,  fl.  masc.  plures  ad  basin  surculorum 
steriiium.  Fl.  masc.  minutissimus,  paucifolius,  cauli  perbrevi 
terminalis.  Gracilis,  humilis,  laxe  caespitosus,  indchre  viridis. 
Caules  diviorphi,  fructiferi  minuti,  perhreves,  paucifolii,  steriles 
longiores,  3-5  mm.  longi,  plurijugi,  foliis  cequalibus  regu- 
lariter  plumosi.  Folia  minima,  circa  -5  mm.  longa,  stricta,  sicca 
viinime  imitata,  paullo  contracta,  anguste  oblongo-lanceolata, 
breviter  acuminata,  acutissivia ;  lamina  vaginalis  circa  |  fol. 
longitudinera  ajquans,  lam.  dorsalis  infra  perangusta,  plerumque 
supra  basin  evanida ;  costa  validiuscula,  concolor,  suhpercurrens. 
Limbus  totam  folium  fere  cingens,  in  lamina  vaginali  sat  validus, 
ceterum  angustus,  viridis,  apud  folii  apicem  saepe  evanescens. 
Eete  laxuvi,  e  cellulis  chlorophyllosis  vel  pellucidis  sat  magnis, 
irregularitcr  rhomhoidco-hexagonis,  68  /a  latis,  la3vibus,  parietibus 
angustis,  instructum,  lamina  vaginali  elongatis,  plerumque  rectan- 
gularibus,  valde  chlorophyllosis.  Seta  terminalis,  perbrevis. 
Cetera  nulla. 

Hab.  Peaty  roadside  bank,  half-way  to  Hakgala,  N.  E.,  cum 
setis  (89). 

Differs  from  F.  Sclimidii  and  the  other  Indian  species  of 
Bryoidium  in  the  habit,  the  leaves  scarcely  altered  in  drying, 
and  the  lax  areolation,  much  longer  in  the  vaginant  lamina.  The 
areolation,  and  the  nerve  and  border  scarcely  prolonged  to  the 
apex  separate  it  from  F.  ZolUngcri. 

F.  Beckcttii  Mitt,  has  apparently  no  distinct  sterile  stems,  the 
leaves  much  larger  with  stout  excurrent  nerve  and  very  lax 
areolation. 

F.  pcnnatulus  Thw.  k  Mitt.  Bank  of  shaded  brook,  N.E.  (252) ; 
shady  bank  of  stream,  Komboddo  Pass  (251) ;  stone  in  shade  by 
stream,  Udapassellawa,  c.fr.  (102). 

F.  virens  Thw.  k  INTitt.  {F.  asperifoUus  Broth,  k  Fleisch.). 
Kandy  (13).  I  have  carolully  compared  F.  asperifoUus  (No.  12, 
Fleischer,  Muse.  Fr.  Arcli.  Ind.)  with  the  type  of  F.  virens  at 
Kew,  and  I  do  not  find  the  differences  pointed  out  by  Fleischer 
sufliciently  constant  to  warrant  its  separation  as  a  species.  The 
lid  varies  in  its  length,  relative  to  the  length  of  the  capsule,  iu 


262  THE    JOURNAL    OF    BOTANY 

both,  in  F.  virens  being  sometimes  equal  to  the  capsule,  sometimes 
markedly  shorter.  Nor  can  I  find  any  difference  in  size  of  plants, 
direction  and  width  of  leaf,  or  height  of  papillse.  Moreover,  Mr. 
Binstead's  plant  combines  the  characters  of  the  t\YO,  as  given  by 
I'leischer,  having  the  slightly  smaller  size  assigned  by  that  author 
to  F.  virens,  but  the  capsule  lid  equalling  the  capsule  in  length. 

F.  ceylonensis  Doz.  &  Molk.     Kandy  (16). 

F.  Z iypelianiis  Doz.  &  Molk.  Shaded  sandstone  rock,  Kandy, 
c./r.  (7). 

F.  angustus  Thw.  &  Mitt.  I  picked  out  a  few  stems  of  this 
apparently  rare  species  from  No.  388,  Camptochcste  thamnioides, 
growing  on  wet  rocks  by  water,  Nuwara  Eliya. 

F.  nohilis  Griff.  Damp  recesses  of  rock  near  waterfall,  N.  E. 
(258). 

F.  anomalus  Mont.  Eotting  bark  in  deep  shade  by  stream, 
Hakgala  (91) ;  tree  in  jungle  below  waterfall,  N.  B.,  c.  jr.  (253, 
255) ;  shaded  rock  by  stream,  Eombodde  Pass,  c./r.  (256) ;  mossy 
tree,  8000  ft.,  Ped.,  c.jr.  (260). 

F.  gedehensis  Fleisch.  Eoadside  rock,  half-way  to  Hakgala, 
N.  E.  (92).  Agrees  well  with  No.  22,  Fleischer,  M.  Er.  Arch.  Ind., 
except  in  having  the  leaves  slightly  broader  and  somewhat  more 
crisped  when  dry.  It  has  been  referred  to  F.  gedehensis  by  Dr. 
Brotherus. 

Calymperace^. 

Syrrliopodon  strictus  Thw.  &  Mitt.  Tree-stump  in  ravine,  and 
shaded  rock  near  waterfall,  N.  E.  (70,  118). 

Calymperes  Dozyamim  Mitt.     Kandy  (2). 

C.  Fordii  Besch.  Peradeniya  Gardens,  Kandy  (8,  9).  I  have 
given  elsewhere  (in  a  paper  read  before  the  Linnean  Society,  not 
yet  published)  my  reasons  for  considering  G.  Fordii  Besch.  and 
G.  Thwaitesii  Besch.  inseparable  from  one  another.  Mr.  Bin- 
stead's  No.  9  at  least,  if  the  two  were  kept  separate,  would  have 
to  be  referred  to  G.  Fordii. 

POTTIACES;. 

Hymenostoimim  edenlidum  (Mitt.)  Besch.  Shaded  sandstone 
rock,  Kandy,  c.  fr.  (6). 

Weisia  viridula  (L.)  Hedw.  Shady  sandy  bank,  N.  E.,  c.  fr. 
(67,  262)  ;  roadside  bank,  near  Eagala,  c.  fr.  (399). 

Trichostonuim  cylindricum  (Bruch.)  C.  M.  Eoadside  bank, 
near  N.  E.  (78) ;  damp  vertical  roadside  rock,  half-way  to  Hakgala 
(84)  ;  trees,  Ped.,  7000  ft.,  c.fr.  (250a). 

T.  angiistatum  (Mitt.)  Broth.  Tree  in  wood  near  church, 
N.  E.  (266). 

T.  duriusculum  (Mitt.)  Broth.  Dry  rock  in  open,  N.  E.,  c.fr. 
(68) ;  dry  rock,  Ped.,  c.fr.  (82) ;  tea  bush,  N.  E.  (90) ;  boulder  in 
stream  under  Ped.  (265,  267). 

Hyophila  cylindrica  (Hook.)  Jaeg.  Open  stone  in  tea  garden, 
Udapassellawa,  c.  fr.  (401).  This  is  somewhat  intermediate 
between  H.  cylindrica  and  II.  stenocarpa  Een.  &  Card.,  which  is 
perhaps  hardly  specifically  distinct. 
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II.  S'paiJmlata  (Harv.)  Jaeg.     KanJy  (5). 

H.  Micholitzii  Broth,  var.  sterilis  Fleisch.  Roadside  rock, 
N.  E.  (263) ;  a  very  tall,  robust,  sterile  plant,  which  I  think  is 
referable  here. 

Barbula  javanica  Doz.  &  Molk.  Brick  by  roadside  gutter, 
Peradeniya  Gardens,  Kandy,  c.fr.  (14). 

?  Barbula  sp.  An  undetermined  plant  from  Kandy  (1),  near 
B.  ijijlcxa  (Duby),  but  differing  in  the  wider,  thin-walled  basal 
cells,  leaves  narrower,  especially  above,  and  not  inflexed  and 
tubular  near  apex,  and  a  stouter  nerve.  Dr.  Brotherus  writes, 
"  Barbula  seu  Trichostomum  ?     Species  mihi  ignota." 

Geimmiace^. 

Grimmia  ovata  Web.  &  Mohr.  Boulder  in  open,  N.  E.,  c.  fr. 
(65). 

Bhaco77iitrium  javanicum  Doz.  &  Molk.  in  Zoll.  Enum.  System. 
Verzeichn.,  p.  32  (1854).  Rock  near  Cascade,  N.  E.  (72);  boulders 
in  stream,  foot  of  Fed.  (83)  ;  Fed.,  8000  ft.  (93). 

Var.  moUe  Broth,  apud  Herzog  in  Hedw.,  L.,  127.  Cairn  at 
summit  of  Fed.,  8294  ft.  (62).  This  agrees  with  the  brief  diagnosis 
of  Herzog's  plant,  "Molle;  folia  baud  subsecunda,  longius  pilifera," 
and  is  moreover  from  the  same  station.  No.  93  is  intermediate 
between  the  type  and  variety,  while  No.  83  has  the  long  hair- 
points  of  the  var.,  but  the  rigid  habit  and  often  subsecund  leaves 
of  the  type. 

Cardot  has  identified  B.javanicum  with  B.  subsecundum  (Hook. 
&  Grev.)  Mitt.  Tricliostoynum  subseamdian  Hook.  &  Grev.  is, 
fide  Faris,  a  MS.  name,  and  the  publication  dates  from  the  Muse. 
Ind.  Or.,  Feb.  21st,  1859,  as  Grimmia  subsecunda  (Hook,  ct  Grev.) 
Mitt.  This  name,  therefore,  antedates  the  name  B.  javanicum  iu 
the  Bry.  Jav.,  which  was  issued  in  August,  1859.  But  this  was 
not  the  actual  publication  of  B.  javanicum,  though  so  cited  in  Far. 
Ind.  ed.  ii.  The  first  publication  was  in  Zollinger's  S/ys^cwai/sc/ics 
Verzeichniss  der  im  indiscken  Archipel  in  den  Jahren  184.2-1  SJ^S, 
gcsammelten  .  .  .  Bflanzen,  iv.,  2,  Zurich,  1854.  The  name  is 
given  as  a  nomen  nudum  on  p.  25,  but  a  full  description  ])y  Dozy 
and  Molkenboer  is  given  on  p.  32,  and  this  name  must  tlierofore 
have  priority  over  Grimmia  subsecunda  Mitt. 

OKTHOTEICHACEiE. 

Zygodon  tetrago7iostomus  A.  Br.  On  branch  of  gorse,  N.  E., 
c.fr.  {11) ;  foot  of  Fed.,  c.  fr.  (95).  I  do  not  think  it  has  been 
noticed  that  the  calyptra  in  this  species  is  generally  sparsely  pilose. 

Z.  intermedins  Br.  k  Schimp.  Trees  near  church,  N.  E.,  c.fr. 
(87);  cedar,  foot  of  Fed.,  c.fr.  il97). 

Z.  Beinwardtii  (Ilornsch.)  A.  Br.     Tree,  N.  E.,  c.fr.  (74). 

Macroinitrium.Perroitetit  C.  M.  On  Berber  is,  The  Park,  N.  E., 
and  trunk  of  cedar,  N.  E.,  c.fr.  (101,  270). 

M.  hispidulum  Tiiw.  &  Mitt.  Rotting  wood  in  shade  by  stream, 
near  Hakgala,  c.fr.  (178a);  base  of  tree,  Nanuoya  (423). 

M.  fasciculare  Mitt.     Tea  busli,  Sec,  N.  Li.,  c.fr.  (99,  100,  268). 
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M.  sulcaUim  Brid.  Roadside  rock,  half-way  to  Hakgala,  N.  E., 
c.fr.  (94),  a  form  with  short  capsules;  roadside,  N.  E.,  c.fr.  (96). 
This  seems  equally  at  home  on  rocks  and  trees. 

M.  ceylanicum  Mitt.     Tree,  8000  ft.,  Fed.,  c.fr.  (98). 

M.  fulvum  Mitt.  Eoadside,  N.  E.  (58)  ;  mossy  bank,  in  thin 
jungle,  N.  E.  (71) ;  damp  vertical  sandstone  rock  by  road,  half-way 
to  Hakgala,  N.  E.  (80);  roadside  bank,  Eombodde  Pass,  c.fr. 
(269)  ;  tree,  Ped.  (271).  This  fine  species  appears  frequently  to 
occur  as  a  purely  terrestrial  moss,  a  very  unusual  condition  in 
Macromitriuvi. 

Macromitrium  (Eu-maceomiteium  §  Leiostoma)  assimile 
Broth.  &  Dixon,  sp.  nov.  (PL  540,  fig.  4.)  M.japonico  Doz.  &  Molk. 
atfine ;  caules  dense  caespitose  aggregati,  humiles,  subrobusti ; 
rami  j^e-vhreves,  vix  3  mm.  longi,  densifolii ;  folia  siccitate  conferte 
incurvo-crispata,  2  mm.  longa,  late  ohloncjo-Ungulata,  apice  rotundo, 
brevi-apiculato  ;  costa  sat  angusta,  in  ainculum  desinens ;  cellulse 
superiores  seriebus  longitudinalibus  regulariter  dispositas,  circa  8/x 
latte,  sat  distinctcB,  breviter  papillosae,  infra  parum  elongatse,  infimse 
tantum  anguste  breviter  rectangulares,  pallidiores,  suprabasilares 
breviter  papillosae.  Seta  circa  1  cm.  longa,  calyptra  dense  pilosa  ; 
theca  elliptica,  sicca  leniter  plicata. 

Hab.     Sunny  rock,  Udapassellawa  (405). 

Closely  allied  to  M.  japonicum  {M.  spathulare  Mitt.),  but 
essentially  different  in  the  apiculate  leaves,  which  are  also  wider, 
and  with  less  obscure  upper  areolation. 

EUNAEIACE^. 

Phiiscomitriwnjaponicum  (Hedw.)  Mitt.  Syn.  P.  inilcliclkim 
(Griff.)  Mitt. 

Gritty  soil  of  bank,  Udapassellaw^a,  e.fr.  (404). 

I  am  unable  to  separate  P.  lyulclwllum  by  any  satisfactory 
characters  from  P.  japonicum.  There  is  little  in  the  descriptions 
to  suggest  any  difference;  the  leaves  are  described  as  "subentire" 
in  P.  pulchellum,  and  as  "  entire  "  in  P.  japonicum;  but  Cardot 
says  of  P.  suhacwninatum  Broth,  (which  its  author  later  reduced 
to  P.  japonicum)  that  the  leaves  are  "  a  bords  entiers  ou  a  peine 
sinues,"  so  that  the  leaves  in  P.  jap)onicum  are  not  absolutely 
entire  always.  The  setse  vary  in  length  considerably,  and  no 
character  can  be  drawn  from  that  feature.  The  number  of  rows 
of  transversely  compressed  cells  at  the  capsule  orifice  is  in  a  plant 
of  Griffith's  from  Bhotan  4-5,  while  in  Maingay's  Japanese 
gathering  of  P.japionicum  it  is  only  2-3  ;  but  in  Thunberg's  single 
specimen  at  Kew  of  P.  japonicum  it  appears  (so  far  as  can  be 
judged  from  the  lens)  to  be  broader.  Some  of  Mr.  Binstead's 
Ceylon  plants  might  be  the  twin  brotliers  of  Thunberg's  Japanese 
specimen  in  habit  and  appearance.  P.japonicum\%  recorded  from 
Hong-kong,  as  well  as  from  Japan,  so  the  geographical  distribution 
does  not  present  any  great  objection  to  the  union  of  the  two. 

Fimaria  Biiseana  (Bry.  Jav.)  Broth.  Sandy  bank,  N.  E., 
c./r.  (114). 

F.  Beccarii  (Hampe)  Par.     Peaty  ditch  near  lake,  and  road- 
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side  bank,  N.  E.,  c.  fr.  (112,  117)  ;  roadside  bank  by  watercourse, 
Haligala,  c.fr.  (121). 

F.  hycjrometrica  Sibth.     N.  E.,  c.fr.  (122). 

Bryace^. 

Ortliodontium  hrevicollum  Fleisch.  Eotting  log,  Ped.,  c.fr. 
(281). 

?  Pohlia  flaxuosa  Hook.  Wet  gravel  bank  by  roadside,  N.  E., 
c.  fr.  (275,  299).  While  very  closely  resembling  the  North  Indian 
plant,  these  have  axillary  gcmmui  of  quite  different  nature,  being 
small,  brown,  subspherical,  multicellular  bodies,  and  may  belong 
to  a  different  species. 

Bracliymenium  exile  (Doz.  &  Molk.)  Bry.  Jav.  Peaty  soil, 
N.  E.,  and  sandy  bank,  N.  E.,  c.fr.  (97,  282) ;  roadside  sandstone 
rock,  N.  E.,  c.fr.  (279). 

B.  nepalcnse  Hook.     Trees,  N.  E.,  c.fr.  (103, 110,  111,  276). 

B.  Icptostomoidcs  (C.  M.)  Schimp.  Fallen  tree  boughs,  Pera- 
dcniya  Gardens,  Kandy  (12). 

Anoviobryum  cymhifolium  (Lindb.)  Broth.  Sandy  soil  by  road- 
side, Eombodde  Pass,  c.  fr.  (278).  Peristome  with  long  cilia, 
which  are,  however,  not  at  all  appendiculate.  Another  specimen 
(69)  differs  considerably  in  the  wider,  less  vermicular  cells,  but  is 
scarcely  determinable. 

Bry2cm  argenteum  L.     Dry  stony  bank,  N.  E.,  c.fr.  (273). 

B.  nitens  Hook.     Kandy,  c.fr.  (11,  34). 

B.  i)ori:)hyreoneuron  C.  M.  Rock  in  stream,  N.  E.,  c.  fr. 
(274,  277). 

B.  ineiido-alpinum  Ren.  &  Card.  Damp  hollow  of  bank,  N.  E. 
(289).  If  the  Himalayan  moss  which  Mitten  identified  with 
B.  alpinum  is  also — as  indicated  by  Mitten — the  B.  teretiusculum 
of  Hooker,  it  would  seem  that  the  latter  name  should  be  adopted, 
and  that  Ronauld  and  Cardot's  new  name  was  unnecessary. 

Bryum  (Eu-bryum  §  Doliolidiuim)  ceylonense  Broth.  & 
Dixon,  sp.  nov.  (PI.  540,  fig.  5.)  B.  Montagneano  C.  M.  affine; 
diff'ert  foliis  longius  tencrius  aristatis,  pilo  minus  stricto,  den- 
ticulate, foliorum  superiorum  sajpius  hyalino ;  cell,  superiores 
angustse,  parietibus  subincrassatis  ;  basilares  magnce,  parietibus 
tenuibus.  Theca  paullo  longior,  angustior,  senectute  fiisco- 
purpurea,  operculo  obtuso,  peristomio  melius  evoluto.  Peristomii 
dentes  externi  rufo-fusci,  superne  pannn  pallidi,  ubique  dense 
papillosi ;  endostomii  membrana  sat  alta,  luteo-fusca,  papillosa  ; 
jjrocessus  breves,  lanceolati,  vix  fissi ;  cilia  bina,  tenella,  onniino 
exappcndiculata.     Spori  minuti. 

Hab.  Sandy  peat  on  open  ground  near  lake,  N.  E.,  c.fr.  (106). 
Axillary  brood-l)ranchlots  are  frequently  numerous. 

Nearly  allied  to  B.  Montagneanum,  but  distinct  in  tlie  more 
longly  aristate  leaves — the  arista  in  the  uppermost  leaves  strikingly 
hyaline-tipped— and  the  much  more  highly  developed  inner  peri- 
stome. The  endostome  oi  B.  Montagneanum  is  described  by  C. 
Miiller  as  "  membrana  interna  lutea  in  cilia  obsoleta  vel  irregu'laria 
divisa,"  and  the  species  placed  in  the  §  reristomium  Brachymcnii ; 
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Paris  places  it  under  Brachymenium,  under  which  genus  Montague 
-first  described  it.  It  is  no  doubt  on  the  border-Une  between  the 
two  genera,  and  the  leaf-structure  is  very  much  Hke  that  of  many 
Brachymenia.  The  present  species  tends,  however,  to  relate  it 
still  more  closely  to  Brywii. 

B.  rugosum  G.  M.  differs  equally  with  B.  Montagneanum  in 
the  peristome,  and  has  a  differently  formed,  wider,  ovoid  capsule, 
as  well  as  a  much  stouter  purple  red  nerve,  and  more  rigidly 
pointed  leaves. 

C.  Milller  writes  of  B.  Montagneanum,  "  Br.  alpino  maxime 
simile,"  but  the  leaf-structure  is  in  no  way  like  that,  nor  are  the 
fruiting  characters.  The  capsule  in  the  Kew  specimen  (Neil- 
gherries,  herb.  Mont.)  is  shorter  and  wider  and  with  a  shorter 
neck  than  in  the  Ceylon  plant,  and  also  than  the  description  of 
C.  Miiller  would  lead  one  to  expect;  it  is  probable  that  the  species 
shows  some  variation  in  these  respects. 

B.  ramosum  (Hook.)  Mitt.     Mossy  rock,  Ped.  (280). 

B.  Wightii  Mitt.  N.  E. ;  rocks  and  stream  by  waterfall  (79), 
an  elongate,  blackish  plant  with  smaller  leaves,  which  appears  to 
be  an  aquatic  form  of  this  species  ;  grass  of  floor  of  open  jungle 
(104,  105) ;  the  latter  a  rather  robust,  dense-leaved  form,  some- 
what Hke  B.  Bohnliofii  in  habit,  though  not  in  leaf;  wet  rocks 
near  waterfall,  cfr.  (272) ;  near  waterfall  (283) ;  Ped.,  dry  rock  in 
open  place  (284). 

B.  Bohnliofii  C.  M.     Wet  rock  by  waterfall,  N.  E.  (235)_. 

Bhodobryum  roseum  (Weis)  Limpr.  Decayed  wood  in  jungle, 
N.  E.  (107). 

Mniace^. 

Mnium  rosiratum  Schrad.     Eock  in  jungle,  N.  E.,  cfr.  (109, 
'  286) ;  shaded  rock  under  Ped.,  cfr.  (341). 

EHIZ0G0NIACE2!:. 

Bhizogonium  sinniforme  (L.)  Bruch.  Shaded  rock  by  waterfall, 
N.  E.,  c  fr.  (108) ;  tree  over  stream,  Rombodde  Pass,  c  fr.  (285). 

BARTRAMIACEiB. 

Philonotis  imbricatula  Mitt.  Kandy  (4) ;  sandy  and  stony 
banks,  N.  E.  (113,  116,  119,  120,  288) ;  Udapassellawa  (403)  ; 
all  c.  fr. 

P.  secunda  Doz.  &  Molk.  N.  E.,  wet  roadside  bank,  &c.,  c  fr. 
(290,  291,  296). 

Var.  Penzigii  Fleisch.  Nanuoya,  by  stream  (421a);  near 
waterfall,  N.  E.,  c./r.  (426). 

P.  Turneriana  (Schwaeg.)  Mitt.  Sandy  margin  of  stream, 
N.  E.  (115). 

P.  nitida  (Wils.)  Mitt.  nov.  var.  rigidior  Dixon.  A  forma 
typica  differt  foliis  rigidioribus,  siccitate  perstrictis,  melius  seriatis, 
marginibus  magis  revolutis  ;  costa  in  aristam  longiorem,  tenuiorem, 
minus  dentatam,  fiexuosam  excurrens. 

Hab.     N.  E.  (294). 
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I  think  there  is  no  doubt  this  is  Mitten's  species,  although  the 
type  (Hook.  &  Thorns.  561,  Simla,  coll.  Thomson)  has  the  leaves  a 
little  less  regularly  arranged  and  more  ilexuose,  the  margins  only 
very  little  recurved,  the  excurrent  nerve  shorter,  more  rigid  and 
more  toothed. 

lleischer  reduces  P.  nitida  to  P.  Turnericma,  to  which  it  is 
no  doubt  nearly  allied  ;  but  the  very  glossy  leaves,  not  appressed, 
but  rigidly  divergent  when  dry,  seem  to  warrant  its  being  kept 
apart.  In  all  the  specimens  I  have  seen  of  P.  Turneriana  the 
leaves  are  quite  without  gloss  when  dry,  and  are  almost  always 
closely  appressed. 

?  Philonotis  mollis  (Doz.  &  Molk.)  Bry.  Jav.  A  plant  from 
Kandy  (10)  may  perhaps  belong  here,  but  is  doubtful. 

Weberace^. 
Webera  fasciculata  (Mitt.)  C.  M.     Eock  in  stream  under  Ped. 
(356  a). 

Polyteichace^. 

?  Catharinea  Henryi  Salm.  Below  waterfall,  N.  E.  (264).  A 
sterile  plant,  in  everything  but  the  taller  stems,  up  to  3  cm.  high, 
agreeing  with  G.  Henryi  Salm.,  in  whicli  the  (fertile)  stems  are 
rarely  if  ever  more  tlian  1  cm.  tall.  This,  however,  in  the  absence 
of  fruit,  together  with  the  fact  that  C.  Henryi  is  only  known  from 
Yunnan,  causes  me  to  hesitate  to  refer  it  to  that  species  un- 
reservedly. C.  imllicla  (Ren.  &  Card.)  differs  in  the  leaves  much 
more  spinose  at  back  of  lamina  (here  they  are  very  sparsely  and 
shortly  spinulose).  C.jlaviseta  (Mitt.) — which  appears  to  me  to 
be  a  dioicous  species — and  C.  ohtusula  C.  M.  have  leaves  more 
obtuse,  more  undulate,  and  the  border  and  teeth  weaker.  Here, 
as  in  C.  Henryi,  the  border  of  the  leaf  is  deep  red,  and  very  clearly 
defined,  in  C.  jiaviseta  the  border  and  teeth  are  pale,  and  less 
clearly  differentiated. 

Pogonaimn  aloides  (Hedw.)  Palis.  Common  about  N.  E.,  c.  fr. 
(123,  298). 

P.  Neesii  (C.  M.)  Mitt.     Syn.    P.  hexagonum  Mitt. 

Hollow  of  bank  by  road,  N.  E.,  c.fr.  (295).  I  have  sought  in 
vain  for  any  distinction  between  Mitten's  P.  hexagonum  and 
P.  Neesii ;  the  description  does  not  suggest  any  difference,  uor 
does  Mitten  compare  the  two.  I  think  there  can  be  no  doubt  of 
their  identit3^ 

P.  Teysviannianum  Doz.  it  Molk.  "  Abundant  about  N.  E. 
and  on  Ped.,  c.fr.  (124);  Udapassellawa,  c.fr.  (406,  407)."  In 
these  latter  specimens  the  loaves  are  more  abruptly  expanded  at 
the  base  than  usual,  but  I  cannot  find  any  other  difference. 

P.  microslomum  (11.  Br.)  Brid.     N.  E.,  c.fr.  (287). 

(To  be  concluded.) 
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TWO    NEW    HYMENOSTEPHIUMS. 
By  S.  F.  Blake,  A.M. 

Hymenostephium  pilosulum,  n.  sp.  Herba  ramosa  1-6- 
2-6  m.  alta.  Caulis  tenuis  striatulus  viridescens  vel  purpurascens 
patenti-pilosulo-hispidulus  pilis  basi  vix  tuberculatis  aitate  sub- 
glabratus.  Folia  opposita  vel  superiora  alterna  ovata  breviter 
acuminata  basi  cordata  vel  superiora  truncato-rotundata  serrata 
(dentibus  patentibus  vel  appressis  ca.  10-15-jugis  mucronatis 
interdum  basi  1-dentatis)  trinervia  tenuia  supra  viridia  subdense 
piloso-strigosa  pilis  demum  deciduis  basi  granulari-tuberculatis 
et  glanduloso-adspersa,  subtus  dense  subcanescenter  pilosula 
pilis  patentibus  vel  subappressis  basi  vix  tuberculatis  4-5'0  cm. 
longa  2-8-5  cm.  lata,  superiora  minora.  Petioli  patenter  vel 
subappresse  liispiduli  immarginati  6-13  mm.  longi.  Capitula 
numerosa  in  apicibus  ramorum  in  paniculis  cymosis  3-  8-cephalis 
disposita  1-2-1-6  cm.  lata,  in  pedicellis  patenti-hispidulo-pilosulis 
vel  dense  canescenter  strigillosis  3-15  mm.  longis.  Discus  6-7  mm. 
altus  7-11  mm.  crassus.  Involucri  2-seriati  gradati  3-5  mm.  alti 
squamae  oblongse  acutae  mucronatge  strigillosse  striatas  1-1"5  mm. 
latae.  Eadii  ca.  8  neutrales  flavi  orbiculares  ad  ovales  3-7*5  mm. 
longi  2-8-3  mm.  lati.  Corollee  disci  flavae  puberulae  3-5  mm. 
longae  (tubo  0-8  mm.).  Palese  abrupte  acutae  apice  strigillosae 
4  mm.  longse.  Achenia  nigra  basi  crustaceo-marginata  paululura 
incrassata  subsparse  appresse  rufescenter  pilosa  1-5  mm.  longa 
0-8  mm.  lata.  SquameUa3  pappi  ca.  6  oblongae  parum  inaequales 
profundissime  fimbriato-laceratee  ad  1  mm.  longae. 

Oaxaca  :  Monte  Alban,  near  Oaxaca,  alt.  1769  m.,  Sept.  3rd, 
1894,  Pringle  4859  (type,  hb.  Kew).  Costa  Eica  :  Eio  Torres, 
Prov.  San  Jose,  alt.  1006  m.,  March,  1894,  /.  D.  Smith  4871 
(hb.  Kew).  Distributed  as  Gymnolomia  patens  and  G.  subflexuosa. 
The  Costa  Eican  plant  differs  to  some  extent  in  pubescence,  and 
may  prove  distinct. 

Hymenostephium  coedatum,  n.  comb.  Wedelia  cordata  Hook. 
&  Arn. !  Bot.  Beech.  Voy.  435  (1841) ;  Wedelia  subflexuosa  Hook. 
&  Arn. !  I.e. ;  Gymnolomia  subflexuosa  (Hook.  &,  Arn.)  B.  &  H.  fil. 
ex  Hemsl.  Biol.  Centr.  Am.  Bot.  ii.  163  (1881) ;  Eob.  &  Greenm. 
Proc.  Bost.  Soc.  Nat.  Hist.  xxix.  95  (1899).  The  types  of  both 
the  species  described  by  Hooker  and  Arnott  -were  collected  at 
Eealejo,  Nicaragua,  by  Sinclair  (hb.  Kew).  In  combining  them  I 
have  adopted  the  specific  name  of  the  one  having  priority  of 
position,  although  it  is  not  especially  applicable.  Other  specimens 
have  been  seen  from  Nicaragua  :  abundant  on  open  ground, 
Chinandega,  Jan.  12th,  1903,  G.  F.  Baker  2018  (hb.  Kew).  Guate- 
mala :  Casillas,  Dept.  Santa  Eosa,  alt.  1220  m.,  Dec.  1892, 
Heyde  &  Lux  4212  (hb.  Kew). 

A  recent  attempt  on  the  part  of  the  writer  to  revise  the  small 
genus  Hymenostephium  has  shown  that  the  present  plant,  doubt- 
fully referred  to  Gymnolomia  by  Eobinson  &  Greenman  in  their 
revision  of  the  latter  genus,  must  be  placed  in  Hymenostephium,  if 
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the  genera  are  to  he  kept  distinct.  As  already  remarked  by 
Kobinson  &  Greenman,  there  seems  to  be  no  morphological 
difference  of  the  slightest  significance  between  this  species  and 
Gymnolomia  microcephala  Less.  {G.  patens  Gray),  excepting  the 
presence  of  a  pappus  in  this  plant  and  its  absence  in  the  other,  a 
character  which,  as  in  many  of  the  Helianthoidea,  is  concomitant 
with  the  presence  or  absence  of  pubescence  on  the  achene.  Nor 
is  this  the  only  species  technically  referable  to  some  other  genus 
which  so  closely  mimics  a  true  member  of  tlie  genus  Gymnolomia 
as  to  suggest  a  doubt  as  to  the  real  value  in  nature  of  the  technical 
characters  conveniently  taken  as  diagnostic  of  the  latter  genus.  There 
are  several  Viguieras  whose  similarity  to  species  of  Gymnolomia 
is  so  great  tliat  the  only  satisfactory  characters  for  differentiation 
are  to  be  found  in  the  fruit,  and  at  least  one  other  Hymenostepliium 
{H.  mexicanum  Benth.)  is  almost  as  close  to  G.  microcephala  as  is 
the  species  under  discussion.  The  cases  of  this  "  mimicry  "  are 
too  numerous  and  too  various  in  degree  to  find  explanation  in  the 
fact,  well  known  in  this  group,  of  the  occurrence  of  epappose 
achenes  in  normally  pappiferous  species,  and  some  other  explana- 
tion of  these  convergences  must  be  sought.  It  is  a  problem  that 
should  engage  the  attention  of  collectors  in  the  region  where  these 
plants  occur. 


THE    HERBARIUM    OF    JOHN    LIGHTFOOT. 
By  James  Britten,  F.L.S. 

The  information  given  as  to  this  in  Journ.  Bot.  1905,  291 
may  be  supplemented  in  one  or  two  points.  In  adding  these,  it 
w^ll  be  needful  to  repeat  in  part  what  was  said  ten  years  ago,  but 
reference  must  also  be  made  to  the  1905  remarks,  as  it  is  un- 
necessary to  cite  more  than  is  needful  to  make  the  present  note 
clear.  After  Lightfoot's  death  (1788)  the  herbarium  was  purchased 
for  £100  by  George  III.  and  presented  to  Queen  Charlotte.  It 
was  kept  at  Frogmore,  wdiere  it  was  consulted  by  Goodenough, 
in  1791,  when  preparing  his  paper  on  Britisli  Carices  (see  Trans. 
Linn.  Soc.  ii.  1-11) ;  at  this  time  it  was  in  a  very  bad  state, 
and  at  Goodenough's  suggestion.  Smith  was  employed  to  preserve 
"  what  remained  "  (Smith  Corresp.  i.  290). 

In  Rees's  Cyclop,  s.v.  Lightfoot,  Smith  describes  it  as  "  an 
excellent  British  herbarium,  consisting  of  abundant  specimens, 
generally  gathered  wild,  and  in  many  cases  important  for  the 
illustration  of  his  work  :  he  had  also  amassed,  from  Sir  Joseph 
Banks  and  other  friends,  a  number  of  exotic  plants."  It  con- 
tained the  plants  of  Thomas  Yalden  (ti.  1750-74)  wiio  bequeathed 
his  collection  to  Lightfoot ;  the  figure  of  Salicornia  fniticosa  of 
Eng.  Bot.  t.  2167  (not  the  true  plant)  is  drawn  from  one 
of  Yaldeu's  specimens,  "  now  in  Her  Majesty's  possession, 
permission  having  been  graciously  given  to  Mr.  Sowerby  for 
the  purpose."    James  Sowerby's  letter  to  the  Queen,  acknowledg- 
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ing  this  permission,  is  in    the   collection  of   autographs  in  the 
Department  of  Botany. 

At  Queen  Charlotte's  death  the  herbarium  found  its  way  to 
Christie's.  I  am  indebted  to  Mr.  W.  Eoberts  for  a  transcription 
of  the  entry  describing  it  which  appeared  in  the  catalogue  of 
Christie's  sale  on  June  2,  1821 :  Mr.  Eoberts  tells  me  that  a 
certain  mystery  attended  the  sale,  as  the  collection  "  belonged 
to  some  one  named  '  Queen,'  or  some  such  name,  but  it  must  not 
be  mentioned."     The  entry  runs  : — 

"  Lot  45.  Eare  and  valuable  Botanical  Collection.  The 
extensive  Herbal  of  that  scientific  Botanist,  Lightfoot,  author  of 
the  Flora  Scotica,  comprising  not  only  his  collection  for  that 
esteemed  work,  but  also  the  Plants  procured  by  him  from  Italy ; 
the  whole  of  which  are  admirably  preserved,  and  are  accompanied 
by  the  scientific  description  of  each  plant  by  Mr.  Lightfoot. 
They  are  contained  in  24  cabinets  of  fine  mahogany,  the  doors 
of  beautiful  wood,  and  the  interior  of  each  is  fitted  up  with 
square  trays  or  slides,  exceedingly  well  contrived  for  preserving 
the  several  specimens." 

The  herbarium  was  bought  at  the  sale  by  Eobert  Brown, 
whose  name  appears  as  purchaser  (for  fifty  guineas)  in  Christie's 
catalogue.  It  seems  to  have  remained  in  Brown's  possession  as 
a  separate  collection  as  lately  as  1855,  in  which  year  it  is  referred 
to  by  Sir  "William  Hooker  (Hook.  Journ.  Bot.  vii.  311)  as  "the 
herbarium  of  Mr.  Lightfoot,  formerly  in  the  possession  of  Queen 
Charlotte,  now  in  that  of  Mr.  Brown,  who  has  shown  me,  in  that 
herbarium,"  specimens  of  Atliyriuvi  fontanuvi. 

On  the  death  of  Brown  in  1858,  his  private  collections  were 
bequeathed  to  John  Joseph  Bennett,  who,  with  the  permission  of 
the  Trustees,  kept  them  in  a  room  in  the  basement  of  the  British 
Museum  at  Bloomsbury,  where  they  remained  until  Bennett's 
death  in  1876,  when  they  became  the  property  of  the  Trustees. 
Brown's  Australian  collections  were  then  incorporated  with  the 
National  Herbarium,  the  duplicates  being  distributed  to  Kew  and 
Edinburgh  (see  Journ.  Bot.  1876,  192) ;  the  rest  of  his  herbarium 
was  similarly  incorporated,  and  in  this  were  many  specimens 
from  Lightfoot,  including  the  examples  of  Athyrktm  fontanum 
from  Amersham,  to  which  Hooker  referred  in  the  passage  above 
noted.  But,  having  been  engaged  in  going  through  Brown's 
collections,  I  am  in  a  position  to  state  that  nothing  in  the  way  of 
a  separate  collection  of  Lightfoot's  plants  then  existed  among 
them,  nor  were  the  specimens  from  Lightfoot  so  numerous  as  to 
suggest  that  his  herbarium  as  a  whole  had  been  incorporated : 
neither  was  there  any  set  of  mahogany  cabinets  such  as  that 
indicated  in  Christie's  catalogue. 

Mr.  Boulger's  statement  (Journ.  Bot.  1883,  164)  that  Light- 
foot's  herbarium  was  included  in  that  of  G.  S.  Gibson  at  Saffron 
Walden  was  said  {pp.  cit.  1905,  291)  to  be  without  foundation  ; 
many  of  his  plants  are  however  to  be  found  there,  where  they  have 
been  seen  by  the  Eev.  H.  J.  Eiddelsdell.  The  inaccurate  assertion 
in  the  Biographical  Index  that  the  herbarium  was  at  Kew  gained 
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fresh  currency  from  a  note  by  Mr.  Williams  (Prodr.  Fl.  Brit.  393 
(1910) )  that  he  had  seen  a  specimen  of  Leonunis  Carcliaca  from 
Monmouthshire  "  in  Lightfoot's  herbarium  (now  at  Kew)."  As 
has  already  been  stated  (Journ.  Bot.  1910,  238)  there  is  no  such 
specimen  at  Kew,  nor  are  the  authorities  there  aware  that  they 
possess  any  of  Lightfoot's  plants.  It  would  seem  therefore  that 
Brown  must  have  parted  with  Lightfoot's  herbarium  between  1855 
and  1858,  and  that  the  plants  contained  therein  were  distributed  ; 
our  last  knowledge  of  it  as  an  entity  is  the  reference  cited  from 
Sir  William  Hooker. 

Whether  Queen  Charlotte  had  any  collection  other  than  that 
of  Lightfoot  is  uncertain:  a  specimen  of  Hydrangea  radiata  Walt, 
in  the  National  Herbarium  from  Brown's  collections,  labelled  bv 
him  "  Carolina,  Fraser,  from  Queen's  Herb."  suggests  that  such 
may  have  been  the  case.  The  Queen  was  a  patron  of  a  scheme 
for  manufacturing  hats  and  bonnets  from  palm  leaves  which 
Fraser  unsucessfully  sought  to  establish  (see  Comp.  Bot.  Mag. 
ii.  303),  and  he  may  have  presented  her  with  some  of  the  plants 
he  collected.  It  would  however  appear  that  the  "  tribute  of 
respect  to  her  botanical  zeal  and  knowledge "  which  induced 
Banks  and  Aiton  to  name  in  her  honour  the  genus  Strelitzia  (see 
Smith  in  Eees)  was  not  entirely  an  empty  compliment — "  few 
personages  of  so  elevated  a  rank  have  ever  loved  the  study  of 
Nature  more,  or  cultivated  it  so  deeply."  In  his  notice  of  Lightfoot 
Smith  speaks  of  "  his  frequent  invitation  as  a  visitor  to  Frogmore, 
and  to  a  regular  course  of  conversations,  rather  than  lectures,  on 
botany  and  zoology,  which  her  majesty  and  the  princesses  Augusta 
and  Elizabeth  honoured  with  their  diligent  attention  ;  the  queen 
regularly  taking  notes  of  every  lecture,  which  she  read  over  at  its 
conclusion,  to  prevent  mistake."  Abbot  dedicated  to  her  by 
permission  his  Flora  Bedford ieyisis  (1798) :  his  "  epistle  dedica- 
tory "  concludes:  "To  tlie  august  Patroness  of  the  Hortus 
Kewensis,  whose  scientific  researches  have  justly  obtained  for 
her  the  character  of  the  first  female  Botanist  in  the  wide  circle 

of  the  British  Dominions this  Volume,  chietly  designed 

for  the  amusement  and  instruction  of  that  sex  which  boasts  your 
majesty  as  its  most  distinguished  Ornament,  is  humbly  dedicated." 


A     NEW     VACCINIUM    FEOM     COSTA     KICA. 

By  S.  F.  Blake,  A.M. 

Vaccinium  (§  Disterigma)  dissimile.  Fruticulus  repens 
subsimpliciter  ramosus  ramis  adscendentibus  ca.  6-10  cm.  altis. 
Caulis  ramique  brunnei  subteretes  breviter  hirtelli.  Folia  ovalia 
vel  late  elliptica  interdum  suborbicularia  integerrima  acuta  vol 
obtusiuscula  submucronata  basi  rotundata  margino  subrevoluta 
supra  pallide  virescentia  puncticulata  glaberrima  indistincte  sub- 
3-5  impresso-nervia  subtus  brunnescenti-tincta  omnino  avenia 
glabra  1-5-2-7  cm.  longa  0-9-1-7  cm.  lata,  in  petiolis  hirtellis  im- 
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marginatis  1-1-5  mm.  longis.  Flores  pauci  in  axillis  foliorum 
solitarii  brevissime  pedicellati;  peclicelli  ad  1-5  mm.  longi  puberuli 
apice  bracteolis  2  ovatis  obtusis  birtellis  1  mm.  longis  praediti. 
Calyx  (anthesi)  4-deutatus  appresse  pilosulus  3-5  mm.  longus 
(dentibus  deltoideis  appresse  pilosulis  et  ciliatis  1  mm.  longis). 
Corolla  rubescens  cylindrico-urceolata  4-dentata  extus  sparse 
appresse  rufescenter  glanduloso-hispida  9  mm.  longa  ca.  4  mm. 
dimetente.  Ovarium  4-loculare.  Stamina  8,  ad  6-3  mm.  longa  ; 
filamenta  purpurascentia  oblonga  medio  sparse  pilosa ;  loculi 
antherarum  1-7  mm.  longi  exaristati ;  tubi  2-5  mm.  longi. 
Fructus  deesfc. 

Costa  Eica:  alt.  1550  m.,  La  Palma,  Prov.  San  Jose,  August, 
1898,  Tonduz  ("  12546  herb.  nat.  Cost."  :  distr.  /.  D.  Smith, 
7380)  (hb.  Brit.  Mus.,  hb.  Kew). 

Distributed  as  V.  pachyphyllum  Hemsl.,  Biol.  Centr.  Am.  Bot. 
ii.  275  (1881),  which  is  very  distinct  in  its  much  smaller  (ca. 
9x5  mm.)  oval  obtuse  leaves,  smaller  sessile  flowers,  glabrous 
calyx  (only  the  teeth  ciliate  toward  apex),  and  densely  shortly 
rufous-pilose  branchlets.  Tonduz  12453,  from  Costa  Eica, 
distributed  by  J.  Donnell  Smith  under  the  number  7464  as 
V.  alaternoides  Hook.,  is  identical  with  Endres  154,  type  of 
V.  vcicliyphyllum  Hemsl. 


NOTES     FEOM     THE     NATIONAL     HEEBAEIUM.— III.* 
By  James  Britten,  F.L.S. 

Centaueea  eigida  Banks  &  Sol. 

"  Centaurea  rigida ;  calycibus  simplicissimis  spinosis  :  spinis 
erectis,  foliis  scabris :  inferioribus  pinnatifidis ;  superioribus  lan- 
ceolatis  integris,  ramis  panicu.latis,"  Eussell,  ^/^jj^jo,  ii.  263.  Good 
specimens  collected  near  Aleppo  by  Eussell  leave  no  doubt  that 
this  is  identical  with  C.  tmji-iocephala  Schultz  Bip.,  although  the 
sheets— there  are  two — now  bear  no  name  (I  think  it  was  erased 
when  the  plant  was  written  up  as  G.  myriocephala).  The  descrip- 
tion of  the  plant  cited  above  seems  to  have  been  overlooked ;  in 
DC.  Prodr.  vi.  604,  only  the  name  is  cited  (as  "  Euss.  ex  Steud. 
nom.  phan.  175  ")  which  is  placed  among  "  Centaureae  vix  notae  "  ; 
Boissier,  who  does  not  seem  to  have  seen  Eussell's  book,  ignores 
the  name.  In  the  Index  to  the  Prodromus  (pt.  2,  vi.)  Buek  names 
the  plant  C.  Biosseliana,  having  noted  that  C.  rigida  had  been 
retained  for  the  plant  so  named  by  Willdenow.  C.  Busseliana, 
by  the  way,  finds  no  place  in  the  Index  Ketvensis,  wherein  little 
account  is  taken  of  Buek's  names  published  in  his  Index. 

Willdenow's  C.  rigida  (Enum.  PI.  Hort.  Berol.  Suppl.  61)  is 
an  obscure  plant;  it  is  thus  described: — "  C.  calycibus  ciliato- 
subspinosis,  foliis  cblongis  tomentosis  sessilibus  subdentatis  basi 

*  JFor  preceding  notes,  see  Journ.  13ot.  1907,  313;  1909,  41. 
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angustatis  profunde  dentatis."  With  this  the  Prodromus  unites 
another  plant,  of  which  the  native  country  is  equally  unknown — 
C.  rigescens  Hornemann  (Hort.  Hafn.  852)  described  as  "  calyeib. 
conicis,  llosculis  radii  longissimis,  fol.  radicalibus  petiolatis  ovali- 
lanceolatis,  caulinis  sessilibus  ovalibus  grosse  serratis  rigidis." 
The  synonymy  of  the  two  species  is  as  follows  : — 

Centaurea  rigida  Banks  &  Sol.  in  Eussell,  Aleppo,  ii.  263  (1791)  ; 
"Euss."  ex  Steud.  Nomencl.  175  (1821). 
C.  Busselii  Buek,  Index  ad  Prodr.  pars  ii.  p.  vi  (18-10). 
C.  myriocephala  Sch.  Bip.  ex  Boiss.  Fl.  Or.  iii.  682  (1875). 
Centaurea  rigescens  Hornem.  Hort.  Hafn.  852  (1815). 

C.  rigida  Willd.  Enum.  PL  Hort.  Berol.  Suppl.  61  (1813),  non 
Banks  &  Sol. 

Crocus  sativus  (3.  vernus  L.  (Banks  &  Sol.), 

Eussell's  specimens  of  this  have  been  seen  and  reported  upon 
by  more  than  one  botanist.  Gawler  (Bot.  Mag.  t.  1381)  refers  it 
to  his  C.  sulpJiurcus,  but  Herbert  (in  a  note  on  the  sheet,  which 
he  subsequently  embodied  in  his  paper  in  Journ.  Hort.  Soc.  ii. 
(1817) )  says  it  is  not  that  species,  and  {I.  c.  283)  places  it  under 
C.  lagenaflorus  Salisb.  His  note  upon  it  seems  worth  transcribing  ; 
the  doubt  which  he  casts  upon  the  authenticity  of  the  specimen 
has  no  foundation,  and  one  of  the  two  plants  which  he  combines 
under  the  phrase  "  the  remnant  of  a  specimen  "  certainly  affords 
material  for  determination.  Writing  of  certain  vai'ieties  of  C. 
lagencsflorus.he  ssLjs: — "There  is  in  the  Banksian  Herbarium  a 
remnant  of  a  specimen  said  to  have  been  gathered  near  Aleppo  by 
Eussell,  which  has  a  streaked  flower  much  like  that  of  stellaris, 
and  belongs,  according  to  the  bulb-coats,  to  lagencBflori ;  but  I 
cannot  hear  that  such  a  plant  is  to  be  found  near  Aleppo,  or  any- 
where except  in  gardens ;  and  there  may  be  some  error  as  to  the 
specimen."  Mr.  George  Maw,  when  preparing  his  Monograph  on 
Crocus,  labelled  Eussell's  specimen  "probably  only  the  striped 
form  of  vitellinus  "  Wahl.  {syriacus  Boiss.  &  Gaill.). 

Crusea  hispida. 

This  is  the  correct  name  for  the  plant  usually  known  as 
G.  rubra  Bartl.,  as  appears  from  the  synonymy  quoted  by  him  in 
Linncea,  xiv.  litt.  125.  It  is  the  Spcrmacoce  strigosa  of  Herb. 
Banks  and  the  Crucianella  hispida  of  Philip  Miller,  both  names 
being  cited  by  Sims  (Bot.  Mag.  t.  1558),  who  adopts  the  former 
name  for  the  species.  The  figure  is  said  to  have  been  made  from 
specimens  raised  at  Eraser's  nursery  from  seeds  brought  by  him 
from  Cuba,  but  the  plant  does  not  appear  to  be  West  Indian.  The 
descriptive  phrase  cited  by  Sims  from  Houstoun's  MSB.  was  sent 
to  Miller  by  Houstoun  with  his  specimen  from  Vera  Cruz,  to 
whicli  Miller  (who  cites  it  in  his  Dictionary)  attached  it  in  bis 
herbarium,  adding  the  word  "  hirsutis "  ;  this  is  the  specimen 
referred  to  by  Sims. 
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The  synonymy  is  : — 
Crusea  hispida  comb.  nov. 

Crucianella  hispida  Mill.  Diet.  ed.  8,  no.  4  (1768)  ! 
Spennacoce  rubra  Jacq.  Hort.  Schoenbr.  iii.  3,  t.  256  (1798). 
S.  strigosa  Herb.  Banks!  ex  Sims,  Bot.  Mag.  t.  1558  (1813). 
Crusea  rubra  Bartl.  in  Linnasa,  xiv.  litt.  125  (1840). 

Macrocalyx  Miers. 

This  is  one  of  the  genera  of  which  the  name  alone  has  been 
published,  and  which  can  only  be  identified  by  reference  to  the 
author's  specimens.  It  stands  in  Index Keivensis  as  "Macrocalyx 
Miers  ex  Lindl.  Veg.  Kingd.  764  (1847)  Rubiace®  (Quid  ?)  "  and 
no  further  information  has  appeared  concerning  it.  While  in- 
corporating the  Miers  collection  with  the  National  Herbarium  I 
came  across  Miers's  specimens  of  the  plant  and  found  in  his  MSS. 
a  drawing  and  notes ;  these  Mr.  Spencer  Moore  was  able  to 
identify  with  Faramea  calyciflora  A.  Rich.  Miers  identified 
his  plant  with  Sutera  viacrocalyx  Mart.,  which  he  considered 
synonymous  with  PsycJwtria  fluviineyisis  Veil.,  but  Miiller  (Fl. 
Bras.  vi.  5,  267-8)  retains  these  as  distinct  species  of  Psychotria — 
the  former  as  P.  melanocalyx  Muell.  Arg. 

RUELLIA  longiflora  Vahl. 

In  his  SymbolcB  Botanicce  (i.  45,  t.  xv.  (1790))  Vahl  figures  and 
describes  as  a  B^tellia  a  plant  which  "  errore  editoris"  had  been 
placed  by  Forsk'd  (Fl.  ^gypt.  Arab,  cxvii.  126,  1775)  under 
Camellia.  It  is  clear  from  Forskal's  full  description  that  he  could 
not  have  meant  to  place  the  plant  in  the  class  Icosandria,  where 
it  stands  in  his  book,  and  his  full  description  accords  well  with 
Buellia ;  but  on  the  other  hand  several  species  of  Buellia  occur 
together  elsewhere  (cxv.  111).  The  specific  name  given  by 
Forskal  was  grandiflora,  but  this  is  quoted  by  Vahl  and  authors 
generally — the  Index  Ketvensis  omits  it — as  longiflora.  Whether 
Forskal  himself  altered  the  name  in  his  MSS.,  to  which  Vahl  had 
access,  is  uncertain  ;  the  view  is  supported  by  the  fact  that  his 
specimen  in  Herb.  Banks  was  written  up  by  Banks  "  Euellia 
longiflora  Forsk."  If  the  correction  of  Camellia  to  Btiellia  be 
accepted,  Forskal's  published  trivial  will  have  to  be  retained,  as 
it  antedates  B.  grajidiflora  of  Poiret  (Encycl.  Meth.  vi.  340,  1804), 
but  under  the  circumstances  I  refrain  from  making  the  new  com- 
bination. The  Banksian  specimen  of  the  plant,  which  does  not 
seem  to  have  been  met  with  by  recent  collectors,  corresponds 
admirably  with  Vahl's  figure. 

Xeranthemum  orientale  Banks  &  Sol, 

"  Xeranthemum  orientale;  herbaceum,  foliis  lanceolato-ob- 
longis,  calycibus  inermibus,  semineum  paleis  denis.  Xeranthemum 
annumn  y.  orientale  Linn.  Sp.  PI.  1201,"  Russ.  Aleppo,  ii.  263. 

This  is  Chardinia  xeranthcmoidcs  Desf.,  but  the  specific  name 
will  have  to  be  changed  in  accordance  with  the  Vienna  Rules. 
The  synonymy  is  as  follows ; — 
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Chardinia  ORIENTALIS. 

Xeranthemum  orientale  Mill.  Gard.  Diet.  eel.  8,  n.  3  (1768) ; 
Banks  &  Sol.  in  Russ.  Aleppo,  ii.  263  (1794)  ;  WiUd.  Sp. 
Plant,  iii.  1902  (1800). 
Chardinia  xerantJicmoides  Desf.  in  M6m.  Mus.  Par.  iii.  455 

(1817). 
Russell's  specimen  was  communicated  to  Banks  "  ex  Herb. 
D°'  Hope,  Bot.  Prof.  Edinb." 


FREDERICK     MANSON     BAILEY. 
(1827-1915) 

Frederick  Manson  Bailey,  the  doyeyi  of  i\ustralian  botanists, 
died  at  his  residence,  Kangaroo  Point,  Brisbane,  on  June  25th  ; 
he  was  born  at  Hackney,  not  then  as  it  is  now  a  part  of  London, 
on  March  8th,  1827.  His  father,  John  Bailey,  who  was  in  business 
as  a  nurseryman  and  seedsman  and  was  well  acquainted  with  plants, 
sailed  with  his  family  to  Australia  in  1838,  and  arrived  in  Holdfast 
Bay,  South  Australia,  in  March,  1839 ;  he  was  at  once  appointed 
Colonial  Botanist,  and  laid  out  the  first  botanical  garden  in 
Adelaide.  He,  however,  resigned  this  position  and  resumed  his 
occupation  as  a  nurseryman.  "Bailey's  gardens"  became  well 
known,  and  Frederick  took  part  in  its  management.  He  after- 
wards took  part  in  the  Victorian  gold-rush,  and  subsequently  went 
to  New  Zealand ;  he  ultimately  settled  in  Brisbane  in  1861,  in 
the  seed  business,  but  this  failed  and  for  a  time  no  career  seemed 
open  to  him.  During  this  period,  however,  he  must  have  devoted 
much  attention  to  botany,  as  his  Handbook  to  the  Ferns  of  Queefis- 
kmd  was  published  in  1874. 

"  In  1875  a  Board  was  appointed  by  the  Queensland  Govern- 
ment to  inquire  into  the  causes  of  diseases  affecting  live  stock  and 
plants,  and  Mr.  Bailey  was  appointed  to  deal  with  the  botanical 
side  of  the  problem.  He  took  up  the  work  with  the  enthusiasm  and 
thoroughness  typical  of  his  nature,  and  pursuing  liis  investigations 
far  and  wide  throughout  the  State  he  contributed  some  valuable 
articles  in  regard  to  the  native  grasses  of  Queensland.  He  next 
was  appointed  to  tlie  chax'ge  of  the  botanical  section  of  the 
Queensland  Museum,  and  in  1881  was  appointed  to  the  proud 
position  of  Colonial  Botanist  of  Queensland — a  position  he  held 
and  the  duties  of  which  ho  discharged  with  devotion  and  with 
benefit  to  the  State  up  to  tlio  time  of  his  death.  During  the 
years  that  followed  his  appointment  as  Colonial  Botanist  he 
travelled  extensively  tlirougliout  the  State,  and  gained  much 
valuable  information  regarding  the  tlora  of  Queensland  and  its 
timber  resources. 

"In  reviewing  a  life  so  full  of  activity  and  so  useful  it  may.be 
pointed  out  that,  while  paying  attention  to  the  systematic  descrip- 
tion of  plants  and  their  nomenclature,  lie  laid  very  great  stress  oi\ 
their  economic  uses,  and  during  the  term  of  his  otiicial  career  he 
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demonstrated  the  great  value  of  native  grasses,  and  emphasised 
the  value  of  the  timber  resources  of  the  State.  He  was  a  trained 
horticulturist,  and  his  advice  as  a  practical  gardener,  as  well  as  a 
scientist,  was  always  eagerly  sought.  He  wrote  interestingly 
regarding  the  garden  plants  and  naturalised  weeds.  Another 
feature  of  his  work  was  that  he  always  kept  his  knowledge  of  the 
plant  life  of  Queensland  up  to  date.  At  one  time  he  was  in- 
defatigable in  travel  in  order  to  prosecute  his  research  work,  and 
in  comparatively  recent  years  he  undertook  a  Northern  tour  and 
ascended  the  Bellenden  Ker  range.  In  the  official  report  dealing 
with  the  expedition  he  gave  a  full  account  of  the  plants  of  that 
region.  He  also  studied  plant  life  closely  in  the  aspect  of  its 
medicinal  value,  and  investigated  the  uses  made  of  plants  by  the 
aborigines  as  food  and  for  other  purposes.  As  a  scientific 
botanist  he  ranked  high,  and  his  information  was  always  sought 
by  botanists,  Australian  or  foreign.  He  was  not  only  in  constant 
communication  with  the  workers  in  this  science,  but  prided  him- 
self on  being  a  disciple  of  them — especially  of  the  late  George 
Bentham,  the  author  of  the  great  work  on  Australian  plants. 
Flora  Australiensis.  Among  his  friends  he  numbered  also  Baron 
F.  von  Mueller,  late  Government  Botanist  of  Victoria.  As  a 
worker  he  was  tireless,  and  for  years,  after  his  official  hours,  was 
to  be  found  at  his  desk  in  his  own  home  pursuing  the  study  of 
x\ustralian  plants.  An  illustration  of  his  absorption  in  his  work 
is  found  when,  in  the  nineties,  a  period  of  retrenchment  was 
ushered  in,  and  Mr.  Bailey's  position  as  Colonial  Botanist  was 
abolished.  Despite  that  fact  he  continued  to  attend  his  office  and 
discharge  his  duties  cheerfully,  stating  that  the  work  must 
proceed  whether  he  was  paid  for  it  or  not ;  and  there  was  such 
a  protest  from  the  public,  who  recognised  the  valuable  work  he 
was  doing,  that  he  was  soon  reinstated  in  his  position  with 
honour." 

Bailey's  contributions  to  systematic  botany  were  varied  and 
numei'ous.  The  most  important  of  these  was  The  Queensland 
Flora,  issued  by  the  Queensland  Government  in  six  parts  (1899- 
1905) ;  this  had  been  preceded  by  a  Synopsis  of  the  Queensland 
Flora  (1883),  to  which  three  supplements  were  added.  Although 
from  a  literary  standpoint  the  work  is  open  to  criticism,  it  is  an 
exceedingly  valuable  book,  rendered  more  useful  by  the  intro- 
duction of  illustrations.  Illustrations  form  the  important  feature 
of  Bailey's  latest  work,  a  Gom-prehensive  Catalogue  of  Queensland 
Plants  (not  dated,  but  issued  in  1913) ;  this,  as  its  name  denotes, 
is  a  mere  catalogue,  its  chief  purpose  being  to  provide  the  local 
botanist  with  representations  of  the  flora.  In  addition  to  these, 
"  contributions  "  to  the  Flora  were  published  in  periodicals  over  a 
long  series  of  years.  In  190G  he  published  a  (very  poorly)  illus- 
trated volume  on  The  Weeds  and  Suspected  Poisonous  Plants  of 
Queensland  (1906) ;  other  economic  papers  were  issued  in 
connection  with  the  International  Exhibition  at  Melbourne  in 
1888.  A  Companioyi  for  the  Queensland  Student  of  Plant  Life, 
which  went  through  two  editions  (1893,  1897),  is  a  useful  popular 
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introduction  to  botany,  with  <a  full  glossary,  prepared  for  the 
Brisbane  Department  of  Agriculture,  by  whom  it  was  gratuitously 
distributed. 

Bailey  became  a  Fellow  of  the  Linnean  Society  in  1878 ;  in 
1911  he  was  created  C.  M.  G.  by  letters  patent.  We  are  indebted 
to  his  son,  Mr.  John  F.  Bailey,  Director  of  the  Brisbane  Botanic 
Gardens,  for  a  copy  of  the  Brisbane  Courier  of  June  26th,  from 
which  much  of  the  above  information  is  taken. 


BIBLIOGEAPHICAL    NOTES.— LXI. 
Persoox's  "  Observationes  Mycologic^." 

Much  confusion  seems  to  exist  in  connection  with  C.  H. 
Persoon's  Observationes  Mycologicce,  brought  about  by  the  fact 
that  the  title  was  used  for  two  quite  distinct  publications.  The 
fii'st  of  these  appeared  in  Usteri's  Annalen  der  Botanik,  xv.  pp.  1-39 
(1795),  wdth  three  plates.  The  next  year  the  first  part  of  a 
separate  work,  Observationes  mycologiccz,  seu  descriptiones  tarn 
novorum  quam  notabilium  fungorum,  was  published,  containing 
one  hundred  and  sixteen  pages  and  six  coloured  plates  :  the  second 
part  was  issued  in  1799,  and  has  one  hundred  and  seven  pages, 
with  six  coloured  plates.  The  first  thirty  pages  of  the  first  volume 
of  the  independent  work  are  very  similar  to  the  article  in  Usteri, 
but  in  spite  of  an  apparently  fairly  common  assumption  they  are 
not  identical.  This  assumption  is  probably  due  to  the  fact  that, 
owing  to  omissions  and  additions,  the  index  numbers  of  the 
species  agree  in  the  vast  majority  of  cases. 

The  differences  in  the  two  works  are  as  follows.  There  is  no 
dedication  to  the  1795  paper,  but  to  the  first  volume  of  the 
independent  work  is  a  short  dedication  to  S.  J.  Brugmans  (the 
second  volume  is  dedicated  to  J.  E.  Smith).  The  introductions 
are  different,  the  main  difference  being  the  addition  of  one  para- 
graph and  the  omission  of  two.  The  botanical  descriptions  and 
observations  are  also  often  sliglitly  different. 

No.  7  Blujsarum  nutans  of  the  1795  paper  is  replaced  by 
P.  muscicola  in  the  independent  work;  12  Agaricus  fastidiosus  by 
A.  cBStivus;  and  20  Isaria  iimbrina  by  Trichoderma  lave.  In  the 
later  work  Poria  rubella  is  added,  with  the  number  24,  and  thus 
24  Poria  vitrea,  25  Corticium  ccesiuni,  26  Corticium  hydnoideum, 
and  27  Corticium  alutaceum  of  the  former  work  become  25  to  28. 
By  the  omission  of  28  Corticium  ?fostidum  and  29  Uredo  Candida, 
30  Uredo  viycophila,  and  31  Uredo  appcndiculata  become  29  and 
30.  As  there  is  no  No.  31  in  the  separate  work,  the  numbers  run 
together  again  up  to  No.  71.  The  remaining  four  numbers  of  the 
earlier  work  are  quite  different  from  tlie  work  of  the  following 
year,  e.g.  No.  74  Didcrma  vcrnicosnm  becomes  No.  151. 

There  was  apparently  no  further  publication  of  Observationes 
in  Usteri's  An)ialen.  (The  reference  given  to  a  second  part,  e.  g. 
in  Lindau  .;■  Svdow's  Thesaurus  to  "  16.  Stiick.  1795,  no.  1-33."  is 
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incorrect.)  In  vol.  xx.  p.  115,  1796,  there  is  a  notice  of  the 
separate  pubHcation  by  Persoon  liimself,  giving  most  of  the  differ- 
ences between  the  two  pubhcations.  There  is  also  an  account  of 
the  new  species  and  the  three  extra  plates  are  reprinted  but  un- 
coloured.  It  is  probably  this  sixteen-page  notice  that  has  led 
some  writers  astray. 

In  the  copy  of  Usteri's  Annalen  in  the  National  Herbarium 
there  is  a  note  by  Mr.  W.  Carruthers  mentioning  most  of  the 
changes  in  the  independent  work,  which  was  apparently  not  then 
in  the  Museum  library,  as  Berkeley's  copy  of  the  work  was 
obtained  only  in  1904.  In  the  cover  of  the  latter  is  a  letter  from 
Persoon  to  Sowerby,  and  as  so  little  is  known  of  Persoon,  the 
half-bred  Hottentot,  who  had  an  extraordinary  influence  on  the 
systematic  study  of  fungi,  its  publication  may  be  of  interest : — 

"  Dear  Sir, 

"By  Dr.  Bouttatz  You  shall  have  received  already  the 
packet  sent  to  You  least  Easterday  with  great  desire  for  Your 
kind  answer  to  the  questions  I  made  so  free  to  propose  You  in 
my  letter  the  reply  to  them  being  of  any  interest  to  me. 

"  At  present  I  enjoy  the  pleasure  to  send  You  the  second  part 
of  my  Observat.  Mycologicce.  The  first  and  second  volume  of  my 
edition  of  Thunberg's  Disertations  I  add  too,  believing  to  have  not 
yet  made  over  a  sufficient  equivalent  for  Your  beatiful  work  on 
Fungusses.  Long  time  ago  I  should  also  have  sent  to  You  my 
edition  of  the  systema  vegetabilium,  but  being  not  enabled,  by 
shortness  of  time,  to  augment  it  considerably,  I  dont  believe  it 
should  give  You  proper  satisfaction,  but  expresly  desiring,  I  shall 
get  conveyed  it  over  to  You  at  next  opportunity.  In  Your  last 
letter  You  declared,  Dear  Friend,  to  not  be  averse  for  giving  the 
rest  of  Your  publications  in  exchange.  Might  I  yet  wish  some- 
thing to  possess,  't  would  be  Your  compleat  english  Botany  for 
an  exemplar  of  the  new  edition  of  Schaeffer's  Icones  fimgorum 
Bavaria  indigenorum  tvith  my  commentary.  I  wish  to  receive  an 
answer  towards  this  proposition  in  short  time. 

"In  case  You  should  not  have  written  to  me  now  by  the 
quarter  courier,  pray  be  as  kind  as  to  forward  letters  to  me  through 
the  common  mail  by  Cuxhaven. 

"  Remaining  with  utmost  estimation 

"  Your  most  obedient  servant 

"  C.  H.  Persoon,  Dr. 

"  Goettingen,  the  19th  June,  1800." 

J.  Ramsbottom. 

[We  have  also  in  the  Department  of  Botany  an  autograph  letter 
to  Robert  Brown,  dated  Paris,  1  Mai,  1825,  acknowledging  the 
receipt  of  a  presentation  copy  of  his  Prodrovms,  and  the  MS.  of  a 
paper,  apparently  unpublished : — "  VeronicEe  agrestis,  arvensis, 
segetalis,  et  acinifolia,  descriptse  et  iconibus  illustratye  a  C.  H. 
Persoon  "  :  a  drawing  of  V.  agrestis  accompanies  this.  There  are 
full  descriptions  of  the  four  species :    V.  segetalis,  published  by 
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Persoon  in  Ustei'i's  Ann.  Bot.  xlv.  38(1795\  is  not  retained  in  his 
Synopsis  (I8O0)  ;  in  Index  Keiuensis  it  is  united  with  V.  2-)rcecox 
All.,  from  which  and  from  V.  ocymifulia  Persoon  in  his  MS. 
carefully  distinguished  it. — Ed.  Journ.  Bot.] 


SHORT    NOTES. 


PoLYGALA  DUNENSis  (p.  250). — Mr.  Wheldon's  note  called  to 
my  mind  Mr.  E.  G.  Baker's  interesting  report  (Journ.  Bot.  1896, 
p.  399)  upon  Mr.  T.  Hilton's  Sussex  "  P.  ciliata,"  which  Prof. 
Chodat  had  examined  and  considered  agreed  "  in  all  parts  "  with 
P.  dunensis  Dum.  This  is,  perhaps,  the  first  mention  of  this 
plant  as  an  inhabitant  of  Britain. 

A  few  years  ago  Prof.  Corbi^re  examined  some  sheets  of 
Polygala  I  sent  him,  and  he  identified  the  following : — 

P.  dimensis  Dum.  Sussex,  E. ;  Downs  between  Hodshrove 
and  Bevendean,  1900,  T.  Hilton.  Sussex,  W. ;  Graffham  Down, 
1901,  G.  E.  S.     Durham ;  Blea  Gill,  Teesdale,  1898,  H.  T.  Mennell. 

Var.  ciliata  (Lebel)  Corb.  Sussex,  E. ;  Downs,  Jevington, 
1900,  T.  Hilton.  Near  Brighton,  1904,  C.  E.  S.  Sussex,  W. ; 
Barlavington  and  Graffham  Downs,  1901,  0.  E.  S. 

P.  dubia  Bellynck.  Sussex,  E. ;  Petley  Wood,  near  Battle, 
1894,  E.  S.  tC-  C.  E.  S.  Sussex,  W. ;  Heyshott  Down,  1901, 
C.  E.  S.  Kent,  E. ;  roadside  near  Wye,  1900,  C.  E.  S.  Bucks. ; 
below  Ivinghoe  Beacon,  1904,  G.  E.  S.  Glamorgan,  limestone 
coast,  Porthcawl  to  Sker,  1901  (Ref.  No.  2544),  E.  S.  Marshall. 
Sutherland;  the  links,  Dornoch,  1907,  B.  S.  Standen. 

Under  P.  dimensis  may  also  go,  without  much  doubt,  a  plant 
I  gathered  in  1909  in  Norfolk,  W.,  between  Wells  and  Holkham. 

I  may  add  that  the  majority  of  specimens  that  Prof.  Corbicire 
determined  as  P.  diihia  had  been  "  doing  duty"  as  "P.  oxyptcra 
Rchb."  in  my  herbarium,  a  plant  which  the  Professor  does  not 
admit  into  his  Flora  of  Normandy. — C.  E.  Salmon. 

Gaultheria  shallon  Pursh. — Lieutenant  A.  S.  Marsh  sent 
me  a  flowering  specimen  of  this  ericaceous  shrub,  which  he 
gathered  on  Leith  Hill,  Surrey,  last  midsummer.  The  plant  was 
recorded  from  the  same  locality  in  this  Journal  for  last  year 
(p.  250).  Mr.  Marsh  adds  that  the  plant  was  growing  on  a  sandy 
subsoil  among  heather,  bilberry  and  bracken.  There  is,  of  course, 
no  chance  that  the  species  (native  in  pine-woods  in  the  north- 
west of  North  America)  is  indigenous  in  the  British  Islands  ;  but 
its  occurrence  among  such  undoubtedly  aboriginal  plants  as  those 
above  mentioned  is  wortliy  of  record.  I  do  not  know  if  the  plant 
produces  ripe  seeds  in  this  country  :  if  so,  birds  may  be  responsible 
for  its  introduction  on  Leitli  Hill,  for  it  is  not  infrequently  culti- 
vated in  England :  if  not,  I  suppose  it  must  be  virtually  an 
outcast  of  a  garden  or  have  been  intentionally  introduced.  The 
last  hypothesis  is  tenable,  for  Lindley  (Bot.  Reg.  t.  1411)  expresses 
a  "  hope  that  this  plant  may  one  day  become  useful  as  a  covert 
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for  game."  Lindley  (l-c.)  spells  the  generic  name  Gautheria: 
other  variants  are  Gualteria  (Scopoli),  Gualtlieria  (J.  F.  Gmelin), 
Gautiera  (Rafinesque),  GauUhiera  (Reichenbach),  Gaulthieria 
(Klotzch).  Part  of  the  orthographical  difficulty  turns  on  the 
name  of  the  botanist  whom  the  name  commemorates.  Was  it 
Gaulthier  or  Gautier  {vide  Lindley  I.  c.)  7  If  the  former,  then 
Eeichenbach's  spelling  would  seem  to  be  in  the  most  classical 
form  ;  if  the  latter,  then  Rafinesque's  would  seem  to  deserve  that 
mention.  As  to  the  trivial  name,  if  it  is  (as  appears  to  be  the 
case)  merely  a  native  word,  then  the  Vienna  Rules  would  demand 
"  shallon  "  'and  not  "  Shallo7i."—G.  E.  Moss. 

[With  regard  to  the  spelling  of  GauUheria,  there  can  be  no 
doubt  that  this  was  the  original  form  :  it  appears  thus  in  Nova 
Plantarum  Genera  (Linn.  Diss.  1751,  p.  20)  with  the  note,  "Dixit 
plantam  CI.  Kalmius  a  D.  D.  Gaulthier,  Medico  Canadensi, 
Botanico  eximio."  This  also  disposes  of  Lindley's  doubt  {I.e.) 
as  to  whether  the  plant  was  named  "  after  one  Gaulthier,  the 
author  of  an  Introduction  to  Botany,  published  in  1760,  or 
[after]  Gautier,  a  French  writer  upon  Natural  History,  about  the 
saixie  period."  In  face  of  this  doubt,  it  seems  strange  that 
Lindley  should  consider  Gautheria — which  represents  neither 
of  the  names  as  he  spells  them  (do  they  really  represent  different 
persons?) — "the  proper  orthography  of  the  word."  Nor  do 
either  represent  the  name  of  the  man  commemorated — a  matter 
in  which  the  founder  of  the  genus  was  equally  at  fault — for  that 
stands  upon  the  title-page  of  his  book  {Introduction  d  la 
connoissance  des  Plantes,  Avignon  and  Paris,  1760)  as  Gauthier. 

In  any  case,  it  would  appear  undesirable  to  alter  the  accepted 
spelling  of  the  name,  for  although  this  may  be  regarded  as  an 
"orthographic  error  "  and  is  thus  according  to  the  Vienna  Code, 
Art.  57,  open  to  correction,  the  recommendation  is  appended  to 
the  Article  that  "  the  liberty  of  making  orthographic  corrections 
must  be  used  with  reserve,  especially  if  the  change  affects  the 
first  syllable,  and  above  all  the  first  letter  of  a  name."  The  judge- 
ment of  the  "  orbis  terrarum  "  has  decided  that  Cinchona — the 
spelling  of  which  was  hotly  contested  some  thirty  years  ago — 
is  to  be  retained,  although  it  commemorates  the  Comtesse  de 
Chinchon ;  and  it  may  be  doubted  whether  the  substitution  of 
Kentranthus  for  Centranthus  will  meet  with  general  acceptance, 
although  there  is  no  question  as  to  its  being  the  earlier,  as  well 
as  the  more  correct,  form.  An  example  of  a  correction  which 
causes  no  inconvenience  is  the  substitution  of  Teesdalea  for 
the  generally  accepted  and  original  spelling  Teesdalia — this  in 
accordance  with  Art.  25,  Recommendation  IV a,  and  in  analogy 
with  Sloane.a. — Ed.  Jouen.  Bot.] 

Ageimonia  odoeata. — The  reference  to  Agrimonia  odorata 
(Journ.  Bot.  1915,  p.  246)  reminds  me  that  in  July  I  found 
this  handsome  plant  in  three  different  places  in  North  Somerset — 
a  new  record  for  the  county.  First,  with  Mr.  Ellman,  in  the 
neighbourhood  of  Charterhouse  on  Mendip.  On  revisiting  the 
spot  for  more  mature  specimens,  I  came  across  a  large  quantity 
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in  a  hedge  of  a  meadow  nearer  Blackdown.  Some  of  the  plants 
were  six  feet  high,  and  formed  a  conspicuous  object  from  a 
considerable  distance.  A  plant  or  two  were  also  noticed  nearer 
Shipham.  A  week  later  I  saw  three  clumps  at  the  end  of  a  long 
lane  near  Farrington  Gurney.  A  damp  meadow  adjoining  was 
bedecked  with  the  common  Agrimony,  with  its  rosettes  of  short 
leaves  when  growing  in  the  open  ;  but  there  was  no  sign  there  of 
odorata,  which  prefers  bushier  places.  A.  odorata  is  a  more  distinct 
plant  than  I  formerly  thought ;  but  the  descriptions  in  several 
English  floras  are  not  so  satisfactory  as  e.  g.  that  in  the  Flore  de 
la  Suisse  by  Schinz  &  Keller,  who  point  out  that  the  resinous 
glands  on  the  stems  and  leaves  [and  calyx]  of  odorata  are  often 
distinctly  peduncled,  and  that  occasionally  A.  Eupatoria  has  a  few 
scattei'ed  but  sessile  glands  of  a  similar  character.  After  examina- 
tion of  many  specimens  I  find  this  to  be  true.  In  Coste's  Flore 
de  la  France  there  are  excellent  figures  of  both  plants,  but  he 
omits  the  fact  that  occasionally  minute  yellowish  glands  are 
found  on  the  leaves  of  the  common  species.  To  me  the  most 
constant  distinguishing  feature  of  odorata  is  the  shallow  rudi- 
mentary furrows  of  the  matured  calyx,  which  never  extend  the 
whole  length  as  in  A.  Eupatoria. — H.  S.  Thompson. 

Calamagrostis  stricta  var.  Hookeri. — This  interesting,  and 
it  would  seem  endemic,  plant  has  been  sent  me  from  Nayland 
Hundred,  West  Norfolk,  by  Mr.  Eobinson.  The  specimens  are 
even  more  extreme  than  the  Irish  ones,  as  the  hairs  at  the  base 
of  the  florets  are  in  many  flowers  actually  longer  than  the  glumes, 
and  the  ligule  of  the  uppermost  leaf  is  three  times  as  long  as 
broad.  Within  three  or  four  miles  of  this  the  species  also  occurs, 
but  does  not  exactly  match  either  the  Cheshire,  Caithness,  or 
Irisl:  plants,  having  the  hairs  at  the  base  of  the  florets  only 
half  the  length  of  the  glumes. — Arthur  Bennett. 

DiOTis  MARiTiMA. — In  Davey's  Flora  of  Cornivall  this  is  said 
to  be  extinct,  but  while  botanizing  at  Par  in  x\ugust  in  company 
with  Mr.  E.  Thurstan,  after  looking  over  the  many  good  things 
found  at  the  harbour,  we  wont  on  to  the  sands  to  get  Eupliorbia 
Paralias,  and  were  fortunate  enough  to  come  upon  Diotis  in 
full  flower.  It  was  last  reported  from  Par  Sands,  near  Penzance, 
in  1881  by  Marquand,  "  a  small  flowerless  specimen  only  two  or 
three  inches  high."  It  is  interesting  to  note  its  recurrence  after 
so  many  years. — W.  Wise. 

The  Colour  of  Mercurialis  perennis. — Will  some  one 
kindly  explain  why  dried  male  specimens  turn  such  a  curious 
dark  green,  and  after  some  years  a  sort  of  purplish  green  ;  while 
female  plants  remain  the  natural  green  colour?  I  have  three 
female  examples  of  this  plant,  collected  in  1825  by  Thomas  Clark 
in  Somerset,  which  are  as  liglit  green  and  natural  in  colour  as 
one  dried  last  May.  The  rhizome  and  part  of  the  stem,  however, 
is  tinged  with  the  indigo-green  of  dried  male  plants  with  which  it 
has  boon  in  contact  for  throe  months. — H.  S.  Thompson. 
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"Westmorland  Mosses  and  Hepatics. — In  a  county  so  often 
visited  on  account  of  its  many  natural  charms,  amidst  which 
ample  scope  is  offered  to  the  plant-lover,  it  is  not  surprising  that 
careful  attention  should  have  been  given  to  Mosses  and  Hepatics. 
A  Hst  of  these,  comprising  355  species  of  Mosses  (excluding 
Sphagna)  and  126  of  Hepatics,  was  published  in  the  Naturalist, 
1886-98,  by  the  late  Mr.  G.  Stabler,  of  Levens ;  hardly  less  valu- 
able is  his  prefatory  account  of  the  work  of  earlier  bryologists  in 
the  county.  Eesearches  carried  on  through  many  years  by  such 
an  acute  and  diligent  worker  left  but  little  in  the  way  of  fresh 
county  records  to  be  added  by  succeeding  bryologists  ;  still  a  few 
interesting  species  have  come  to  light  in  recent  years  in  the 
county,  and  the  present  writers  have  pleasure  in  putting  these  on 
record.     They  are,  amongst  Mosses  : — 

Dicr anella  curvata  Jjiindh.  )  ^  j  t      ^i  i^ 

^  ,  7,   7  ^      o  1  •  r  Grasmere  and  Langdale. 

Campyloims  stcbulatjis  Schmip.    J  ° 

Grimmia  elongata  Kaulf.     Langdale. 

Glypliomitrium  Daviesii  Brid.     Grasmere. 

Campylostelium  saxicola  B.  &  S.     Ambleside. 

Leptodo7ituim  recurvifolium  Lindb.  Patterdale,  Mr.  H.  N.  Dixon. 

Meesia  trichoides  Spr.     Harter  Fell,  Mardale. 

Webej'a  Ludwigii  Schimp.     Langdale. 

BryiwicyclophylhimB.  &  S.     |  q^,^^^^,,^^ 

B.  erythrocarpum  Schwaegr.      j 

B.  capillare  var.  elegans  Braithw.     Near  Grisedale  Tarn. 

Hypnum  ochraceum  var.  flaccidum  Milde.     Easedale,  Grasmere. 
It  may  be  noted  that  thirteen  of  the  species  included  in  Mr. 
Stabler's  list   are  now  recognised  as  merely  varieties  ;    so  that 
deducting  these  and  adding  recent  finds  the  county  can  at  pre- 
sent claim  352  Mosses,  excluding  Sphagna. 

The  following  Hepatics  were  collected  in  1911:  — 

Plagiochila  asplenioides  var.  minor  f.  laxa.     Grasmere. 

,,  ,,  var.  major  Nees.     Little  Langdale. 

Ptilidium  ciliare  var.  inimdatum  Schiffn.    Near  Grisedale  Tarn. 

Cololejeunea  viicroscopica  (Taylor)  Schiffn.     Langdale. 

Eleonora  Armitage  :  C.  H.  Binstead. 


BEVIEWS. 


The  Mutation  Factor  in  Evolution,  with  p)Cirticular  Beference  to 
(Enothera.      By  E.  Euggles  Gates,  Ph.D.,  F.L.S.      8vo, 
pp.  xiv.  353,  114  text-figs.     Macmillan,  1915.     Price  10s. 
Dr.  Gates  has  been  working  on  the  mutations  shown  by  the 
species  of  the  genus  CEnothera  for  ten  years,  and  during  that 
period  has  studied  the  subject  from  many  standpoints.    His  earlier 
investigations  were  carried  out  in  America,  the  original  home  of 
the  genus,  but  latterly  he  has  enjoyed  the  hospitality  of  the  John 
Innes  Horticultural  Institution  and  the  Gilbert  and  Lawes  experi- 
mental  station  at  Eothamsted.      He   has   published   numerous 
papers  on  the  mutations  of  Oenothera,  but  in  the  work  now  under 
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notice  he  has  endeavoured  to  bring  together  all  the  facts  which 
bear  vitally  upon  the  question  of  mutations,  confining  his  atten- 
tion mainlv  to  (Jil)ioLliera,  because  it  is  \Yith  reference  to  this 
group  that  most  of  the  crucial  questions  concerning  mutations 
have  been  debated  and  decided. 

Dr.  Gates's  careful  investigations — not  only  of  the  external 
morphological  characters  of  the  various  species,  varieties,  and 
mutations,  but  also  of  their  cytology — lend  weight  to  his  con- 
clusions ;  and  we  think  that  many  botanists  who  have  received 
with  impatience  the  dogmatic  utterances  and  limited  views  which 
have  in  certain  quarters  been  impressed  upon  them,  will  welcome 
the  more  philosophical  treatment  and  broader  view  which  he  has 
adopted.  Important  among  his  conclusions  is  the  statement  that 
mutation  is  not  merely  a  phenomenon  of  hybridism  but  a  process 
sui  generis,  a  conception  which  the  author  regards  as  amply 
justified  ;  "  every  line  of  investigation  of  the  CEnothera  muta- 
tions," he  says,  "  has  strengthened  this  view,  to  the  point  of 
demonstration." 

The  book  should  interest  every  botanist  who  is  anxious  to 
keep  in  line  with  the  trend  of  modern  investigation,  ])ut  it  is  of 
special  interest  to  the  systematist.  The  author  has  carefully 
studied  the  known  species  of  the  Onagra  group  of  GUiiothera,  not 
only  in  the  field  or  garden  but  also  in  the  herbarium,  and  has 
been  at  some  pains  to  determine  the  plants  mentioned  by  the 
pre-Linnean  botanists.  On  this  historical  portion  of  his  work 
much  light  has  been  thrown  by  the  study  of  the  old  collections  at 
the  British  Museum  and  at  Oxford.  Dr.  Gates  recognizes  twenty- 
eight  species,  and  gives  a  useful  map  indicating  their  distribution 
in  North  America. 

It  is  evident  that  the  progress  of  civilization  has  materially 
affected  the  original  distribution  of  the  species.  Not  only  have 
several  of  them  become  widely  distributed  and  comfortably  settled 
in  the  Old  World,  but  others  iiave  become  rare  or  entirely  lost 
in  their  original  habitat.  it  is  only  recently  that  iEnotliera 
Lamarckicnia,  as  to  the  origin  of  which  so  much  has  been  written, 
has  been  discovered  to  have  had  a  wild  habitat.  It  is  the  common 
evening  primrose  of  English  gardens,  and  has  been  extensively 
naturalized  on  the  Lancashire  coast  for  more  than  a  century,  and 
is  now  known  only  naturalized  and  in  cultivation.  It  has  been 
supposed  to  have  originated  as  a  garden  hybrid,  but  a  specimen 
has  been  found  at  the  Museum  d'Histoire  Naturelle  in  Paris, 
collected  by  Michaux  about  1796,  which  agrees  exactly  with  the 
QJ.  Lamarckiana  of  modern  cultivation.  It  is  probable  that  the 
plant  described  by  Lamarck  in  1790  as  Lb^.  grandifloni  was  grown 
from  seetl  sent  by  Michaux  from  North  America ;  Scringe  recog- 
nized tliis  species  as  different  from  the  grand ijlora  of  bolander, 
which  had  been  introduced  from  Alabama,  and  changed  the  name 
to  Lb].  Lamarckiana.  How  the  plant  reached  the  Lancashire 
locality  is  unknown,  but  as  early  as  1805  it  was  plentiful  there, 
and  plate  1531  in  Soworby's  English  Botany,  which  Dr.  Gates 
reproduces,  probably  represents  this  form. 
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Two  long  chapters  (iv.  and  v.)  are  devoted  to  a  description  of 
the  mutation  phenomena  in  QH.  Lamarckiana  and  other  species, 
and  a  full  account  is  also  given  (chapter  vi.)  of  the  cytological 
basis  of  the  mutation  phenomena.  Assuming  that  every  mutation 
is  the  result  of  a  change  in  the  constitution  of  a  particular  cell  or 
cells,  one  may  expect  this  change  to  be,  in  the  great  majority  of 
mutations,  either  ultramicroscopic  or  chemical  in  character.  The 
only  instances  known  in  which  a  visible  alteration  in  cell-structure 
has  taken  place  are  those  which  involve  a  change  in  the  size  of  a 
cell  as  a  whole  or  in  the  chromosomes  of  the  nucleus.  It  is  these 
nuclear  changes  which  have  been  a  special  object  of  Dr.  Gates's 
study,  and  to  him  we  owe  the  demonstration  of  their  important 
bearing  on  the  study  of  mutations. 

In  his  final  chapter  on  the  evolutionary  significance  of  muta- 
tions the  author  severely  criticizes  the  "loss  of  factor"  view 
adopted  by  Professor  Bateson,  which  he  describes  as  embodying 
a  conception  of  evolution  as  crude  and  elementary  in  its  way  as 
was  the  emhoitement  theory  of  embryology  developed  by  Bonnet 
in  the  eighteenth  century. 

Enough  has  been  said  to  show  that  Dr.  Gates's  book  is  full  of 
interest  to  the  biologist  or  botanist,  and  it  remains  to  add  that 
there  is  an  excellent  bibliography,  and  that  the  volume  is  remark- 
ably clearly  printed  and  otherwise  produced  in  the  manner  which 
we  associate  with  Messrs.  Macmillan's  handbooks. 


A.  B.  E. 


The  Ascomycetes  of  Ohio.  —  1.  Preliminary  Consideration  of 
Classification.  By  Bruce  Fink. — 2.  The  Collemaceae.  By 
B.  Fink  and  C.  Audrey  Eichards.  The  Ohio  State  Univer- 
sity Bulletin.  Vol.  xix.  No.  28.  Pp.  70.  6  plates.  50  cents. 
The  first  contribution  begins,  "  All  classifications  of  Ascomy- 
cetes hitherto  followed  have  been  highly  artificial,  nor  are  the 
data  for  a  satisfactory  distribution  at  hand."  Further,  "Had  it 
not  been  for  clinging  to  erroneous  tradition,  the  researches 
referred  to  above  and  others  like  them  would  have  convinced  all 
botanists  that  the  lichen  is  a  fungus  living  in  some  peculiar 
relation  with  an  alga."  The  researches  mentioned  are  the  well- 
known  ones  on  growing  lichens  in  pure  culture,  researches  which 
have  convinced  botanists  that  there  is  some  peculiar  relation 
between  alga  and  fungus,  that  of  symbiosis.  The  author's  idea, 
however,  is  that  a  lichen  is  a  fungus  which  lives  in  parasitic 
relationship  with  an  alga  during  all  or  part  of  its  life,  and  also 
sustains  a  relationship  with  an  external  substratum,  organic  or 
inorganic.  There  is  much  talk  about  clear  thinking,  but  the 
discussion  seems  in  many  places  quite  illogical.  Lichens  and 
fungi  are  classed  together,  as  many  have  previously  suggested,  on 
the  plea  that  lichens  are  a  physiological  class  ■.  but  on  this 
reasoning  what  becomes  of  the  fungi  ?  The  writer  quotes  the 
well-known  cases  of  transition  forms  between  fungi  and  algOB, 
forms  which  are  at  least  as  easily  explained  on  the  so-called  dual- 
hypothesis  as  on  any  other,  if  the  lichens  be  considered  of 
polyphyletic  origin,  as  all  evidence  leads  us  to  hold.     The  cases  of 
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sexuality  are  then  cousidered  and  much  is  made  to  depend  upon 
the  much  abused  "  trichogyne."  Would  that  some  wit  would 
suggest  the  polyphyletic  origin  of  this  all-important  structure ! 

In  any  consideration  of  the  origin  of  Ascomycetes  it  would 
seem  logical,  no  matter  what  theory  of  sexuality  be  held,  to 
consider  the  case  of  Eremascus,  Dipodasciis  and  other  "primitive" 
Ascomycetes.  Tlie  author  seems  to  be  "  clinging  to  erroneous 
tradition  "  when  he  says,  regarding  these,  that  "The  Hemiascales 
(Hemiascineae)  of  some  authors  have  not  been  admitted,  though 
Eremascus  and  some  others  of  these  plants  may  yet  prove  to  be 
Ascomycetes  rather  than  Phycomycetes " — but  the  Saccharo- 
mycetales  are  included !  It  is  admittedly  impossible  to  arrange 
any  class  satisfactorily  in  a  linear  series,  but  the  order  adopted 
here  is  open  to  much  criticism : — -Laboulbeniales,  Pezizales, 
Lecanorales,  Caliciales,  Helvellales,  Tuberales,  Phacidiales,  Hypo- 
creales,  Dothidiales,  Sphajriales,  Pyrenulales,  Perisporiales,  Asper- 
gillales,  Exoascales  and  Saccharomycetales.  As  this  is  a  "  pro- 
visional arrangement  which  is  to  serve  as  a  basis  for  the  study  of 
various  groups  of  Ohio  xlscomycetes,"  a  detailed  criticism  would 
be  here  out  of  place  :  but  if  the  study  be  as  intensive  as  is 
evidently  proposed,  there  is  no  doubt  that  the  arrangement  will 
be  radically  altered.    A  full  bibliography  and  two  plates  are  added. 

After  the  recent  writings  of  the  senior  author,  one  turns  with 
interest  to  the  treatment  of  such  a  group  as  the  Collemaceoe, 
where  the  alga  is  the  predominant  partner  in  giving  morphological 
characters.  "  In  order  to  dispose  of  typical  lichens  as  fungi,  no 
greater  departure  from  the  ordinary  methods  is  required  than  to 
omit  from  the  description  all  reference  to  the  algal  host."  When, 
however,  we  turn  to  the  generic  and  specific  descriptions,  we  find 
that  they  commence  "  Transforming  the  algal-host  colony  .  .  ." 
and  then  is  described  the  shape  of  the  whole  structure  !  The  net 
result  is  that  an  ordinary  description  is  given,  excepting  for  some 
slight  changes  in  terminology.  The  introduction  gives  a  general 
account  of  the  group.  In  the  systematic  account  the  four  North 
American  genera  are  dealt  with:  SyncchoblasUis,  Collema  and 
Lepto(jium,  each  with  five  species,  and  Mallotium  with  one 
species.  One  species  of  Synechohlastus  and  one  of  Leptogiiim  are 
descri])od  as  new.  The  sexual  organs,  so  interesting  in  this  group, 
are  dealt  witli  separately  at  the  end  :  it  may  be  pointed  out  that 
there  is,  throughout  both  papers,  an  irritating  misspelling  of 
"  spermogonia."     There  is  a  short  bibliography  and  four  plates. 

J.    EAMSliOTTOJr. 

BOOK-NOTES,     NEWS,    dc. 

The  London  Manx  Society  has  reprinted  from  the  Isle  of  Man 
W^eekly  Times,  as  a  shilling  pamphlet  (to  be  obtained  from  Mr. 
J.  B.  Shimmin,  Canterbury  Road,  Leyton,  N.E.),  an  account  of 
the  proceedings  at  the  Eilward  Forbes  Centenary  Commemora- 
tion, lield  at  Burlington  House  on  Feb.  15th.  An  interesting  sum- 
mary of  Forbes's  botanical  work  was  given  by  Prof.  Bottomley. 
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In  connection  with  this  attention  may  be  called  to  Forbes's 
"  Hortus  Siccus  Monensis,"  a  small  folio  volume  now  preserved 
in  the  Department  of  Botany.  A  note  by  Sir  Joseph  Hooker 
states  that  this  was  transferred  from  the  Geological  Museum  to 
Kew  in  1856,  from  which  latter  place  it  was  withdrawn  in  1888. 
The  specimens,  which  are  small  and  arranged  on  the  Linnean 
system,  include  the  Polygala  (apparently  a  form  of  chpressa)  which 
he  described  but  did  not  name  in  a  communication  read  before  the 
Edinburgh  Botanical  Society,  Dec.  8th,  1836  (printed  in  the  First 
Annual  Eeport  of  the  Society,  p.  42  (1841) ).  He  was  in  the  Isle 
of  Man  1834-6  and  sent  Watson  a  list  of  Manx  plants  for 
Topographical  Botany,  but  the  little  herbarium  was  probably 
made  at  an  earlier  period  ;  he  also  furnished  the  sketch  of  the 
flora  of  the  island  which  appears  in  J.  G.  Gumming' s  Isle  of 
Man,  pp.  360-64.  Prof.  Bottomley  at  the  meeting  referred  to 
showed  plants  collected  by  Forbes,  from  the  King's  College 
Museum.     A  portrait  accompanies  the  report. 

At  the  meeting  of  the  Linnean  Society  on  June  17th,  Dr. 
G.  B.  Longstaff  exhibited  some  foxglove  flowers  from  his  garden 
at  Putney.  In  1913  he  had  an  unusual  number  of  foxgloves,  and 
there  were  many  abnormalities  amongst  them.  Mrs.  G.  B. 
Longstaff  exhibited  on  June  5th  of  that  year  a  fine  specimen 
of  synanthy,  and  two  specimens  with  spirally  twisted  stems  on 
June  19th  (see  Proc.  Linn.  Soc.  1912-13,  pp.  66,  67).  In  1914 
there  was  not  such  a  large  crop  of  foxgloves,  and  but  two 
malformations  were  noticed :  two  spikes  bearing  synanthous 
flowers,  one  pure  white  and  one  spotted.  The  seeds  from 
these  were  saved,  sown  in  a  box,  and  raised  in  a  frame.  The 
seedlings  were  planted  out  in  the  early  spring.  About  sixty-five 
plants  resulted,  which  all  flowered  this  (their  first)  season, 
producing  about  seventy  spikes.  Of  these  about  thirty  bore 
flowers  of  the  normal  red,  or  of  a  pale  pink  colour,  the  upper 
flowers  tending  to  white.  About  forty  spikes  bore  white  flowers, 
some  spotted,  others  spotless.  Two  spikes  with  pink  flowers 
exhibited  synanthy,  one  withered  prematurely,  the  other  was 
white  and  dark  spotted.  About  fourteen  other  spikes  had 
synanthous  flowers,  some  pure  white,  some  dark  spotted.  As 
the  spikes  had  not  all  opened,  and  the  plants  were  planted 
closely,  it  was  difficult  to  count  with  certainty.  Prof.  Dendy 
recalled  the  exhibition  on  June  16th, '  1910,  by  Mr.  N.  C. 
Macnamara,  of  foxgloves  grown  by  him  at  Chorley  Wood,  Herts, 
followed  by  a  note  on  "  Mutations  in  Foxglove  Plants,"  read  on 
November  16th,  1911  (see  Proc.  1911-12,  pp.  4-6),  and  claimed 
Miss  Saunders's  plants  as  descendants  of  these  Hertfordshire 
foxgloves. 

Mr.  G.  S.  Boulger  has  pubhshed  (Hiscoke  &  Son,  Eichmond, 
Surrey)  as  a  penny  pamphlet  the  interesting  paper  on  "The 
History  of  Kew  Gardens,  showing  the  connection  of  Kew^  with 
the  history  of  Botany,"  read  at  a  recent  meeting  of  the  South- 
Eastern   Union   of   Scientific    Societies.     It  is  exceedingly   well 
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done,  and  contains  in  small  compass  a  vast  amount  of  informa- 
tion, partly  derived  from  this  Journal,  concerning  the  numerous 
botanists,  from  William  Turner  onwards,  whose  names  have  been 
associated  wdth  the  "  royal  village." 

The  Journal  of  Genetics  for  July,  with  which  a  fifth  volume 
is  begun,  contains  a  paper  by  Mr.  B.  Crane,  of  the  John  Innes 
Horticultural  Institution,  on  "  Heredity  of  Types  of  Inflorescence 
and  Fruits  in  Tomato,"  and  one  by  Mr.  W.  Bateson  and  Miss 
Caroline  Pellew,  director  and  student  respectively  of  the  same 
institution,  "  On  the  Genetics  of  '  Eogues '  among  Culinary 
Peas"  {Pisum  sativum).  "Eogues"  are  plants  in  a  crop  which 
do  not  come  true  to  the  variety  sown.  The  term  is  in  use  among 
seed-growers,  and  the  remarkable  feature  shown  by  these  investi- 
gations is  that,  although  "  thoroughly  typical  plants  do  occasion- 
ally throw  rogues  and  certain  intermediate  forms,  the  rogues  of 
whatever  origin  have  offspring  exclusively  rogues."  The  general 
course  of  the  phenomena  is  evidently  quite  unlike  anything  with 
which  we  are  familiar  in  ordinary  Mendelian  inheritance.  The 
papers  are,  as  usual,  admirably  illustrated — the  first  by  seven, 
the  second  by  six,  plates. 

The  Kew  Bulletin  (no.  6,  1915)  contains  an  interesting 
account  of  the  work  of  Walter  Hood  Fitch  (1817-92)  from  the 
pen  of  Mr.  W.  B.  Hemsley,  who  gives  a  very  full  bibliography  of 
his  work — the  more  valuable  in  that  much  of  his  eaidy  work  was 
unsigned.  A  rough  approximate  of  the  total  of  his  published 
drawings  is  9600,  and  doubtless  reached  10,000 :  upwards  of 
5000  of  these  are  coloured.  A  well-deserved  tribute  is  paid  to 
the  artist's  power  of  portraying  plants  from  dried  examples  ;  "  as 
a  revivifier  of  herbarium  specimens  Fitch  has  never  been  sur- 
passed, and  perhaps  never  equalled."  The  same  number  of  the 
Bulletin  contains  a  monograph  of  Phelipcea,  of  which  three  species 
(one  new,  P.  Boissieri)  are  described  by  Dr.  Stapf,  with  an  in- 
teresting historical  introduction  ;  and  a  useful  paper  by  Mr.  W. 
Dallimore  on  "The  European  Pines;  their  Commercial  Importance 
and  their  Relationship  to  British  Forestry."  The  preceding  number 
(no.  5)  is  mainly  devoted  to  an  illustrated  monograph  of  Sanseviera 
by  Mr.  N.  E.  Brown ;  fifty-three  species  are  described,  many  of 
which  are  new.  To  those  who  remember  the  early  days  of  the 
Bulletin  wdien,  owing  to  its  irregular  appearance,  it  ranked  rather 
as  a  bibliographical  curiosity  than  as  an  important  botanical 
publication,  its  position  under  the  present  directorate  is  a 
gratifying  example  of  progress. 

In  a  recent  issue  (vol.  viii.  no.  xl.,  March,  1915)  of  Notes  from 
the  Boyal  Botanic  Garden,  Edinburgh,  an  interesting  new  genus 
— Maul  ton  ia — of  Gesneraccce  is  described  and  figured  l)y  Pro- 
fessor Balfour,  and  Mr.  W.  W.  Smitli.  It  is  allied  to  Mono- 
plujllcea,  which  the  authors  say  they  "  only  kxaow  from  the  de- 
scription and  figure  given  by  Clarke "  in  his  monograph  of 
CijrtandrecB  "  :  reference  might  perhaps  have  been  made  to  Mr. 
Ridley's  note  on  the  genus  in  Ann.  Bot.  xx.  213  (April,  1906). 
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The  moss-liora  of  Denmark  has  uot  been  the  subject  of  a 
-special  descriptive  monograph  since  the  pubhcation  of  the  Flora 
Danica.  In  the  long  interval  of  some  sixty  years  great  progress 
has  been  made  in  the  study  of  Scandinavian  bryology.  It  is 
therefore  satisfactory  to  note  that  C.  Jensen,  a  well-known 
Danish  moss-student,  is  publishing  in  his  Danmark's  Mosser 
(Kobenhavn :  Gyldendalske  Boghandel,  1915 — part  I.  pp.  vii. 
317,  with  six  plates  and  numerous  figures)  a  systematic  account 
of  the  Bryophyta  of  Denmark  and  the  Faeroe  Islands.  Part  I. 
contains  the  three  orders  Hepaticales,  Anthocerotales  and  Sphag- 
nales,  leaving  the  Andreaeales  and  Bryales  to  be  treated  in  the 
second  part.  The  families,  genera,  species,  &c.,  are  adequately 
described,  and  are  elucidated  with  keys  and  numerous  figures. 
The  systematic  portion  is  preceded  by  an  introductory  sketch  of 
the  structure  of  the  bryophyte  plant.  The  work  is  essentially  a 
student's  handbook.  The  fact  of  its  text  being  in  Danish  rather 
limits  its  usefulness  among  British  bryologists. — A.  G. 

Beautiful  detailed  drawings  of  new  Japanese  mosses,  com- 
parable in  quality,  though  not  of  course  in  quantity,  with  the  fine 
plates  of  Bruch  and  Schimper's  great  work,  the  Bryologia 
Europaa,  are  published  by  Shutai  Okamura  in  his  "  Contributiones 
novae  ad  Floram  Bryophyton  Japonicam  "  (in  the  Journal  of  the 
College  of  Science,  Imperial  University  of  Tokyo,  xxxvi.  Art.  7, 
51  pp.  24  plates.  Tokyo,  1915).  Each  of  the  new  species  is  fully 
described  in  Latin.  Other  records  are  included  for  Japan, 
Sachalin,  Liuchu  and  Corea.  A  new  genus,  2Ieteoriella,  nineteen 
new  species  and  four  varieties  are  fully  described  in  Latin ;  a  few 
little-known  species  are  redescribed,  and  new  records  for  Japan, 
Sachalin,  Liuchu  and  Corea  are  included.  Meteoriella  is  related 
to  Meteoriopsis  Fleisch.,  but  is  at  once  distinguished  by  its 
binerved  auriculate  leaves. — A.  G. 

The  part  (vol.  viii.,  part  7)  of  the  Transactions  of  the  Linnean 
Societij  (dated  December  1914  but  issued  early  in  July)  contains  a 
paper,  illustrated  by  three  plates  and  figures  in  the  text,  by  Mr. 
Arthur  Samuel  Home  entitled  "  A  contribution  to  the  Study  of  the 
Evolution  of  the  Flower,  with  special  reference  to  the  Hamameli- 
clacece,  Caprifoliacea,  and  Cornacece." 

In  the  course  of  paragraphs  on  "  Women  Gardeners  at  Kew  " 
the  Times,  which  has  long  since  descended  to  the  level  of  the 
cheaper  daily  press,  informs  us  (August  7)  that  "  a  woman  plant 
artist  has  been  working  for  many  years  in  the  building  devoted 
to  the  Index  Kewensis,  and  there  are  several  women  also  em- 
ployed on  the  Index  itself  "  !  This  description  of  the  object  and 
purpose  of  the  Kew  Herbarium  will  astonish  those  who  are 
accustomed  to  regard  "  the  building  "  as  the  home  of  one  of  the 
great  herbaria  of  the  world;  but  it  is  on  a  par  with  other 
utterances  of  the  Times,  an  example  of  which  was  given  on 
p.  95  of  this  Journal. 
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CEYLONESE     MOSSES 
Collected  by  the  Rev.  C.  H.  Binstead  in  1913. 

By  H.  N.  Dixon,  M.A.,  F.L.S. 

(Concluded  from  p.  267.) 

MYUEIACEiB. 

Myurium  rufescens  (Hornsch.  &  Reinw.)  Fleisch.  Tree,  N.  E., 
a  form  with  a  few  flagelliform,  minute-leaved  ramuli  (128) ;  rock 
on  roadside  bank,  N.  E.,  c.  fr.  (301);  tree  near  waterfall,  N.  E., 
c.  fr.  (130) ;  stem  of  shrub  in  open.  Fed.,  c.fr.  (300). 

Forma  jMndula  Fleisch.  Fed.  (132).  A  remarkable  plant, 
having  the  long,  pendulous  stems  mostly  filiform  or  stolonaceous, 
intermittently  set  with  short,  normally  foliate  branches ;  hence, 
with  very  much  the  general  appearance  of  some  Barbellae,  e.g. 
B.  coynpressiramea  and  B.  rufifolia. 

M.  Warburgii  (C.  M.)  Fleisch.  seems  to  me  very  doubtfully 
separate  from  this  species. 

Neckeracb^. 

Trachyloma  indicum  Mitt.  Tree  by  stream  in  shade,  Rom- 
bodde  Pass,  N.  E.  (301). 

Pterobryopsis  Wightii  (Mitt.)  Broth.  Peradeniya  Gardens, 
Kandy  (33). 

P.  crassicaulis  (C.  M.)  Fleisch.  Tree,  N.  E.  (303).  Hitherto, 
I  believe,  only  recorded  from  Java  and  Sumatra.  The  axillary 
gemmae  are  very  abundant. 

P.  aurantia  (C.  M.)  Fleisch.  Trees  and  rocks,  N.E.  (131,  131, 
30G).  No.  134,  from  a  large  rock  in  open,  is  of  a  different 
habit  from  the  usual  plant,  having  the  leaves  densely  arranged 
and  imbricate  when  dry,  much  less  spreading,  so  as  to  have  the 
appearance  of  P.  crassicaulis. 

P.flexijjes  (Mitt.)  Fleisch.  N.  E.  (126  a). 

P.  Walkeri  Broth.     Tree,  N.  E.  (302). 

P.frondosa  (Mitt.)  Fleisch.  N.  E.  (125);  wood  near  church, 
N.  E.,  c./r.  (129). 

Papillaria  fuscescens  (Hook.)  Jaeg.  Rocky  bank  on  roadside, 
&c.,  N.  E.  (135,  309,  312). 

P.  semitorta  (0.  M.)  Jaeg.     Fed.  (148) ;  N.E.  (144,  311). 

P.  c'uspidifera  (Tayl.)  Jaeg.  Stonework  by  roadside,  and  tree- 
root,  near  N.  E.  (217,  219). 

Meteorium  Miquclianum  (C.  M.)  Fleisch.,  forma  longipila. 
Jungle  near  stream,  N.  E.  (305). 

M.  retrorsum  Mitt.  Roadside,  half-way  to  Hakgala,  N.  E. 
(141) ;  Fed.,  8000  ft.  (151). 

Aiirobryopsis  longissima  (Doz.  k  Molk.)  Fleisch.  N.  E.  (307) ; 
on  slender  pendulous  tree  branches,  in  shade,  near  Hakgala,  N.  B., 
c./r.  (226). 

Var.  densifolia  f.  robusta  Fleisch.  Roadside  bank,  N.  E. 
(133,  146). 
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Aerobryidium  attenuatnm  (Thw.  &  Mitt.)  Fleisch.  Eoadside 
bank  near  Hakgala  (137) ;  N.  E.  (146). 

Ae.  punctulatum  (C.  M.)  Dixon,  comb.  nov.  {PilotricJium  punc- 
tulatum  C.  M.)  N.  E.  (126). 

Florihundariaflorihunda  (Doz.  &  Molk.)  Fleisch.  Stream  under 
Pad.  (293) ;  N.  E.  (311) ;  boulder  by  stream,  Udapassellawa  (410). 

Barbella  convolvens  (Mitt.)  Broth.  Tree  branches  in  shade  by 
road  near  lake,  N.  E.  (139). 

Meteoriopsis  reclinata  var.  ceylonensis  Fleisch.  Common 
about  N.  E.  (136) ;  Fed.  (313). 

Diaphanodon  hlandus  (Harv.)  Een.  &  Card.  Fed.,  8000  ft. 
(138,  149) ;  tree  by  stream,  Eombodde  Fass,  N.  E.,  male  (322). 

D.  javanicus  Een.  &  Card.  f.  rohustior  Een.  &  Card.  Trunk 
of  orange  tree,  tea  gardens,  Nanuoya  (429).  A  very  striking 
plant,  with  highly  dimorphous  stems,  the  young  undivided  shoots 
with  large  brownish  leaves  forming  a  strong  contrast  with  the 
small-leaved,  dark  green,  pinnate  stems. 

Trachypus  Massartii  Een.  &  Card.  Tree  in  wood  by  church, 
N.  E.  (213) ;  boulder  in  stream,  N.  E.  (321),  a  form  which  appears 
to  connect  T.  Massartii  with  the  following  species ;  shaded  rock 
by  stream,  Udapassellawa  (412). 

T.  tenerrimus  Broth,  apud  Herzog  in  Hedw.  L.  135.  Decayed 
wood  by  stream,  N.  E.  (350). 

T.  Nietneri  C.  M.  Bough  above  stream  in  jungle  under  Fed., 
N.  E.  (314) ;  dripping  roadside  rock,  N.  E.,  cum  setis  (320). 

T.  hicolor  Hornsch.  &  Eeinw.  Fed.  (142),  perhaps  referable  to 
the  following  var. 

Var.  liispidus  (C.  M.)  Far.  Trees  and  rocks,  N.  E.  (308,  310, 
317). 

Trachypodopsis  crispatula  (Hook.)  Fleisch.  N.  E.,  Fed.  at 
8000  ft.,  &c.  (140,  147,  150). 

Orthorrhynchium  Nietneri  C.  M.  Eotting  wood  near  water- 
fall, N.  E.  (143). 

Neckera  himalayana  Mitt.  Near  waterfall,  N.  E.  (319)  ;  wet 
boulders  in  stream,  in  shade,  Eombodde  Pass  (324). 

Neckeropsis  Lepineana  (Mont.)  Fleisch.  Projecting  at  right 
angles  from  vertical  rock,  Udapassellawa  (409). 

Homaliodendron  scaljjellifolium  (Mitt.)  Fleisch.  Tree  in  woody 
jungle,  near  church,  N.  E.  (323),  a  small-leaved,  densely  branched 
form. 

H.  ligulcBfoliuyyi  (Mitt.)  Fleisch.  Trees  in  jungle,  8000  ft., 
Fed.  (127);  branches  of  tree  by  stream  in  jungle,  under  Fed.,  c.fr. 
(318). 

Thannmim  subserratum  (Hook.)  Besch.  Shaded  rock  by 
stream,  N.  E.  (206,  227) ;  boulder  in  shade  by  stream,  near 
Hakgala  (215) ;  rocks  in  stream  under  Fed.  (390). 

Camptochsete  (?)  thamnioides  Broth.  &  Dixon,  sp.  nov. 
(PL  540,  fig.  6.)  Caules  rigidi,  tenelli,  circa  2  cm.  alti,  dense  inter- 
texti,  plusminusve  conferte  subcomplanate  ramosi,  subdendroidei, 
casspites  densiusculos  nitentes  olivaceo-virides  formaiates  ;  rami 
breves,  tenelli,  subcurvati,  saepe  ramulos  angustifolios  subtlagelii- 


CEYLONESE    MOSSES  291 

formes  emittentes.  Folia  valde  incBqualia,  -5  mm.  longa  vel  multo 
minus,  complanata,  distayitia,  e  basi  angusta  oblongo-elliptica, 
hreviter  acuta,  subplana,  marginibus  planis,  infra  obsolete  apicem 
versus  rjrosshiscule  conferte  deyitatis,  chlorophyllosa,  subpellucida, 
omnino  enervia;  cellulae  breviter  lineares,  subvermiculares,  parieti- 
bus  firmis,  subincrassatis,  infra  elongate,  anguste  lineares,  ad 
angulos  vix  mutatae,  apicem  versus  breviores,  paullo  latiores ; 
omnes  chlorophyllosa3,  IsGves.     Cetera  nulla. 

Hab.  On  vertical  face  of  rock  in  shade  above  pool,  N.  E, 
(388). 

The  position  of  this  plant  is  somewhat  uncertain.  In  habit 
and  areolation  it  much  resembles  some  of  the  smaller  species  of 
Porotrichum  and  Thamnium,  e.g.  T.  jJUfyiilum  (H.  f.  &  W.),  but 
the  nerveless  leaves  remove  it  from  those  genera.  None  of  the 
known  species  of  Camptochcete  very  closely  resemble  it,  and  the 
exclusively  austral  distribution  of  that  genus,  of  which  New 
Guinea  is  the  most  northerly  limit,  is  also  somewhat  against  the 
inclusion  of  the  present  plant,  but  it  does  not  seem  more  at  home 
in  any  other  position. 

Isothecmm  ceylonense  Fleisch.  Tree  below  waterfall,  N.  E. 
(140  a,  212). 

I.  rigidissiviuni  (C.  M.)  Fleisch.  Fed.  (315) ;  tree  below 
waterfall,  N.  E.  (377). 

Entodoxtace^. 

Clastohryum  ceylonense  Broth,  apud  Herzog  in  Hedw.,  L.,  137. 
Tree  at  8000  ft..  Fed.  (211).  A  very  pretty  species,  gathered  by 
Mr.  Binstead  in  almost  the  same  station,  apparently,  as  the 
original  by  Dr.  Herzog. 

C.  oligonema  Card,  in  herb.,  ined.  A  few  stems  with  Daltonia 
contorta,  from  jungle,  N.  E.  (339  a).  I  have  a  fine  specimen  of  it 
also  from  Fed.,  8200  ft.,  where  it  was  collected  by  Father  Blatter 
in  1909.  These  agree  quite  well  with  the  original  plant,  sent  me 
from  Kodi  Kanal,  Madura,  by  M.  Cardot. 

Symphyodon  Perrottctii  Mont.  Fed.  (214,  228). 

Forma  viridis.  Branches  of  tree  by  stream,  under  Fed.,  male 
(316) ;  fern  root  in  shade  by  falls,  N.  E.,  female  (207 1.  Both  these 
have  the  leaves  quite  green,  not  ochraceous,  and  much  resemble 
some  species  of  Calyptothecium,  o.  g.  C.  subcrispuluin  (Broth.). 

S.  erraticus  (Mitt.)  Jaeg.  Eoadside  bank,  N.  E.  (180) ;  Fed. 
(184) ;  shaded  branch  of  tree  over  stream,  Rombodde  Pass  (387). 

Campylodontium  flavesccns  (Hook.)  Bry.  Jav.  Fallen  tree 
boughs,  Feradeniya  Gardens  (39),  cum  setis;  a  bright  green,  not 
yellowish  form. 

Erythrodontiiim  julaceum  (Hook.i  Far.  Tree  stump  and  rock, 
Kandy  (32,  35),  the  latter  a  form  with  the  stems  regularly  and 
prettily  pinnate,  with  short  dense  pectinate  branches ;  boughs  of 
trees,  Feradeniya  Gardens  (40). 

Stereophyllum  papilUdens  Card,  in  herb.,  ined.  Feradeniya 
Gardens  (38).  This  was  sent  to  Dr.  Brothorus,  and  determined 
by  him  as  a  new  species,  for  which  ho  proposed  the  name 
<S.  Binsteadii,  but  T  hove  since  found  it  to  be  identical  with  an 
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unpublished  species  from  Madura,  of  which  M.  Cardot  sent  me  a 
-specimen. 

Fabroxiace^. 

Fahronia  patentissima  C.  M.  Tree,  N.  E.,  c.fr.  (351).  This 
plant  shows  a  good  deal  of  variation  in  leaf  arrangement  and 
position,  denticulation  of  margin,  &c.,  as  does  also  Thwaites' 
specimen  in  Herb.  Mus.  Brit.  (C.  M.  252) ;  and  I  feel  very  doubt- 
ful whether  F.  patentissima  and  F.  Nietneri  can  be  separated 
from  one  another. 

F.  Beccarii  Hampe.  Stem  of  tea  bush,  Udapassellawa,  c.  fr. 
(411). 

F.  secunda  Mont.     Base  of  cedar,  N.  E.,  c.fr.  (199). 

H00KERIACE.3E. 

Daltonia  contorta  C.  M.  Eoadside  tree,  N.  E.,  c.  fr.  (233)  .* 
jungle,  N.  E.  (339). 

Distichophyllum  Montagneayium  (C.  M.)  Bry.  Jav.  Shady 
bank  and  rocks  near  waterfall,  N.  E.  (76,  325,  326);  shaded  banks 
of  stream,  Eombodde  Pass  (337) ;  shaded  bank  of  jungle  stream, 
Nanuoya  (421,  422). 

D.  ceylanicum  (Mitt.)  Par.  Near  waterfall,  N.  E.  (334,  363)  ; 
tree  roots,  Eombodde  Pass  (373). 

D.  limpidum  Thw.  &  Mitt.  Wet  rocks  near  waterfall,  N.  E. 
(159,  163,  330). 

Hookeriop)sis  utacavmndiana  (Mont.)  Broth.  Damp  shady 
banks  near  waterfall,  mostly  fruiting  (162,  328,  372) ;  tree  roots 
by  cascade,  Hakgala,  c.  fr.  (164) ;  wet  rocks  in  jungle,  Nanuoya 
(420,  425). 

Forma  viridis.  Damp  shady  bank  near  waterfall,  N.  E.,  c.fr. 
(225) ;  leaves  entirely  green,  only  a  very  few  of  the  oldest  showing 
traces  of  red. 

Lepidopilidium  furcatuni  (Thw.  &  Mitt.)  Broth.  Decayed 
wood  in  shade  near  cascade,  near  Hakgala  (165,  195). 

Hookeria  acutifolia  Hook.  Shady  banks  of  streams,  N.  E. 
(171-174,  327,  336) ;  Eombodde  Pass  (329). 

Hypopterygiace^. 

Hypopterygium  javanicum  (Hampe)  Jaeg.  Eock  near  water- 
fall, N.  E.  (160) ;  base  of  trees  in  very  damp  young  wood,  N.  E. 
(331),  a  form  with  very  numerous  brood-bodies. 

H.  apiculatiLm  Thw.  &  Mitt.  Shaded  rock  near  waterfall, 
N.  E.,  c./r.  (161,  333). 

H.  ceylanicum  Mitt.  Trees  in  wood,  N.  E.  c.  fr.  (335,  338) ; 
shaded  rock  by  stream,  Udapassellawa,  c.fr.  (332). 

Ehacopilace^. 

Bhacopilum  indicum  Mitt.  Various  localities,  mostly  sterile  ; 
in  fruit,  N.  E.  (140  a) ;  Hakgala  (178). 

Anomodontace^. 

Haphhymenium  filiforme  (Thw.  &  Mitt.)  Broth.  Tree,  Kandy 
(21). 
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Thuidiace^. 

Claopodium  prionophijllum  (C.  M.)  Broth.     N.  E.  (366). 

Thiiidium  loluviulosum  (Doz.  &  Molk.)  Bry.  Jav.  Shaded 
sandstone  rock,  Kandy,  cum  setis  (36). 

T.  glaucinum  (Mitt.)  Bry.  Jav.  Rotting  stump,  &c.,  N.  E. 
(152,  156,  157,  340). 

T.  cymhifolium  (Doz.  &  Molk.)  Bry.  Jav.  In  various  localities 
about  N.  E.,  often  fruiting  (153-155,  158,  342,  343). 

Hypnace^. 

Macrothamnium  macrocarpum  (Hornsch.  &  Eeinw.)  Fleisch. 
Trees  in  jungle,  Fed.,  8000  ft.  (223);  rock  in  stream,  N.  E.  (229) ; 
wet  rock  in  splash  of  cascade,  under  Fed.  (367). 

M.  pseudo-striatum  (C.  M.)  Fleisch.  Trees,  &c.,  Fed.,  c.  fr. 
(175,  189,  190) ;  tree  and  shaded  rock  near  stream,  Eombodde 
Pass,  c./r.  (374,  379).  The  strong  dimorphism  of  the  leaves — 
those  of  the  stem  and  stouter  shoots  being  large,  wide,  sub- 
orbicular  and  more  or  less  spreading  when  dry,  those  of  the 
smaller  branches  and  branchlets  much  smaller,  narrower  and 
pointed,  erect  when  dry — is  a  striking  feature  of  this  species. 
Brotherus  places  it  in  the  section  without  differentiated  alar  cells, 
but  the  clearly  marked  alar  cells  appear  to  me  to  be  one  of  the  chief 
characters.  Mitten  seems  to  have  misunderstood  this  plant, 
specimens  of  his  so  named  (Bhotan,  Griffith,  and  Kumaon, 
Strachey  and  Winterbottom,  No.  90,  &c.)  certainly  belong  to 
M.  macrocarpum. 

Ctenidium  lyclmites  (Mitt.)  Broth.  Various  localities  near 
N.  E.,  sterile  f201,  203,  205,  357,  376);  Fed.,  c.  fr.  (182,  210); 
N.  E.,  c.fr.  (346,  347). 

Ectropothecium  cyperoides  (Hook.)  Jaeg.  Decayed  wood  in 
jungle,  &c.,  N.  E.,  c.fr.  (187,  196,  345);  dead  bark  by  stream,  &c., 
Udapassellawa,  c.  fr.  (416,  418). 

E.  tuberculatum  (Mitt.)  Jaeg.  Shaded  sandstone  wall,  near 
English  church,  N.  E.,  c.fr.  (30). 

E.  ZoUmgeri  (C.  M.)  Jaeg.     N.  E.  (389). 

E.  incuhans  (Hornsch.  &  Reinw.)  Jaeg.  Feradeniya  Gardens, 
Kandy,  c.fr.  (19).  There  can,  I  think,  be  no  doubt  of  the  identity 
of  this  plant  with  the  Hypinim  incuhans  of  Hornsch.  &  Reinw., 
judging  by  the  description  in  C.  M.  Syn.  ii.  306  (it  has  not  been 
possible  to  see  a  specimen  of  the  authors',  but  it  agrees  well  with 
a  Javan  specimen  in  Hampe's  herbarium).  It  differs  from 
E.  dealhatum  in  the  bright  green  colour,  leaves  more  regularly 
falcate-detlexed,  and  shorter  cells. 

Stereodon  cupressiformis  (L.)  Brid.  var.  elatus  Schimp.  Road- 
side bank  in  open,  N.  E.  (216). 

Acanthocladium  ceylonense  Broth,  it  Dixon,  sp.  nov. 
(PI.  540,  tig.  7.) 

Sat  robustum ;  caules  rigidi,  infra  arete  cohiBrentes,  baud 
radiculosi,  pallide  fusci,  supra  virides,  nitentcs,  acutissime  cuspi- 
dati,  breviter  distanter  subpinnate  raniosi.  Folia  inferiora  rigide 
patentia,  suprema  in  penicillium  angustum  peracutum  nggregata, 
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2  mm.  longa,  e  basi  contracta  subamplexicauli  oblong o-lanceolata 
raptim  in  acumen  longum,  flexuosum,  anguste  loriforme,  sub- 
denticulatum  angustata;  cellulge  perangustse,  infimae  pallido-tlavae, 
alares  circa  trinae  viagncB,  elongatse,  hyalinae.  Folia  pericbaetialia 
superne  argute  dentata.  Seta  circa  2  mm.  longa,  tenuis,  pur- 
purea, lasvis  ;  theca  parva,  horizontalis,  deoperculata  circa  2  mm. 
longa,  anguste  ellijjtica  vel  subcylindrica,  sub  ore  contracta,  collo 
distincto  ^rasse  tuberculato  sen  rugose ;  operculum  tenui-rostratum 
deflexum,  theca  longitudinem  csquans. 

Hab.  Nuwara  Elij-a  (348);  also  on  vertical  cliff  by  water, 
N.  E.,  witb  Camptochate  thamnioides. 

Perhaps  nearest  to  A.  pseudo-tamjtrichum  (Bry.  Jav.),  but  very 
distinct  in  the  characters  noted  above,  the  narrower  leaves,  very 
cuspidate  apices  of  the  stems,  sharply  toothed  perichsetial  bracts, 
and  capsule  with  rugose  neck  and  long  acicular  lid. 

It  has  the  habit  of  some  species  of  Sematophyllum,  e.  g. 
S.  pungens  (Sw.), 

Isoj)terygium  taxirameum  (Mitt.)  Jaeg.  Kandy  (26-28,  31) ; 
near  waterfall,  N.  E.  (358) ;  Nanuoya  (427),  a  very  straggling,  pale 
coloured  form. 

I.  arquifolium  (Bry.  Jav.)  Jaeg.  Shaded  bank  of  stream,  &c., 
N.  E.  (208,  380,  384  a). 

I.  distichaceum  (Mitt.)  Jaeg.     By  stream,  N.  E.  (371). 

I.  minutirameum  (C.  M.)  Jaeg.  Bases  of  rotting  bamboo 
stems,  &c.,  Peradeniya  Gardens,  c.  fr.  (17,  22,  23). 

I.  cdbescens  (Schwaeg.)  Jaeg.  Shady  bank  of  stream,  N.  E., 
c.  fr.  (386),  det.  Brotherus ;  a  very  different-looking  plant  from 
the  usual  forms,  being  lax,  and  bright  green  in  colour. 

Plagiothecium  ceylonense  Broth,  ined.  Eock  in  stream,  deeply 
shaded,  near  Hakgala  (222),  det.  Brotherus;  by  stream,  &c., 
N.  E.  (353,  359,  369) ;  shaded  rock  near  stream,  Nanuoya  (424), 
a  robust  form  with  stems  4  in.  long,  and  leaves  much  denser  and 
less  complanate  than  usual. 

Taxithelium  Dozycmum  (C.  M.)  Broth.  Fern  roots  in  shade  by 
waterfall,  N.  E.,  c.  fr.  (170) ;  in  deep  shade  on  wet  rock  by  stream, 
Eombodde  Pass,  c.fr.  (391). 

T.  vivicolor  Broth.  &  Dixon.  Eock  in  stream,  and  smooth 
rocks  in  shade  near  waterfall,  N.  E.  (204,  354). 

Taxithelium  (Polystigma,  Apteea)  Binsteadii  Broth.  & 
Dixon,  sp.  nov.     (PI.  540,  fig.  8.) 

T.  pianissimo  Broth,  affine.  Caulis  repens,  ad  corticem  arete 
adhaerens,  dense  pinnatus,  ramis  valde  complanatis  subaqualibus, 
circa  '5  cm.  longis  ;  subnitescens,  laete  viridis,  sat  robustus.  Folia 
percomplanata,  dorsalia  appressa,  subplana,  lateralia  patentia,  uno 
latere  late  incurve  concava,  pellucida,  e  basi  valde  contracta 
amplexicauli  oblong  o-lanceolata,  caulina  anguste  acuminata,  1  mm. 
longa,  ramea  latiora,  breviter  acuminata  vel  acuta,  toto  margine 
denticulata ;  cellulge  perangustge,  dorso  seriatim  plusminusve 
(ssepe  indistincte)  tenuiter  papillosae  ;  ^loxes  paucce,  hand  magna, 
bene  notatce,  hyalines.  Pericbaetialia  pallida,  suberecta,  in  acumen 
longum,    loriforme,  flexuosum  argute  dentatum  producta.      Seta 
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2  cm.  loncja,   lavis.      Theca   brevis,  inclinata,  cernua,  sicca  de- 
opercLilata  sub  ore  baud  constricta,  operculo  conico. 

Hab.     Brancli  of  tree  by  stream,  Kirklees,  Udapassellawa  (413). 

Distinguished  from  T.  planissimum  Broth,  (in  Hedw.  L.,  141) 
and  from  T.  isocladum  (Bry.  Jav.)  by  its  smaller  size,  less  papillose, 
denticulate  leaves,  longer,  smooth  seta,  conical  lid,  &c. 

Taxithelium  (Anastigma)  isopterygioides  Dixon,  sp.  nov. 
(PI.  540,  fig.  9.) 

T.  subretuso  (Mitt.)  affine.  Saturate  viride,  nitens,  per- 
complanatum ;  caulis  irregulariter  subpinnatim  ramosus ;  folia 
omnia  complanata,  uno  latere  late  infiexo,  caulina  late  ovalia, 
circa  1  mm.  longa,  plerumque  valde  rotundo-obtusa,  ramea  angus- 
tiora,  obtusa  vel  breviter  late  acuta,  apicem  versus  plusminus 
argute  denticulata,  omuino  enervia ;  cellulae  anguste  lineares, 
IcBves,  chlorophyllosae,  basilares  ad  imum  vel  alteriLin  latiis  viagjice, 
rectangulares,  numerosa,  subhyalince,  alam  plusminus  viagnam 
bene  7iotatam  instruentes.  Dioicum  videtur.  Seta  unica  juvenis 
brevis  Itevis ;  fol.  pericha3tiaha  breves,  externa  subsecunda  brevis- 
sime  late  acuminata,  interna  longiora,  erecto-adpressa,  sub- 
vaginantia,  stricta,  obtuse  late  acuminata.     Cetera  nulla. 

Hab.     Near  stream,  Udapassellawa  (415). 

The  generic  position  of  this  plant  is  not  quite  certain,  but  it  is 
probably  a  Taxithelium,  nesiv  to  T.  subretusum  (Mitb.),  T.glossoides 
(Bry.  Jav.),  &c.,  but  the  very  complanate  habit,  quite  smooth, 
nerveless  leaves,  with  the  conspicuous,  numerous  alar  cells, 
separate  it  at  once.  The  alar  cells  vary  somewhat  according  to  the 
position  of  the  leaf  on  the  stem,  and  may  be  quite  inconspicuous; 
as  a  rule,  however,  they  form  a  large  and  conspicuous  patch  on  one 
side  of  the  leaf-base,  while  very  little  developed  on  the  other. 

Vesicularia  caloblasta  Broth.  &  Dixon,  sp.  nov.  (PI.  540, 
fig.  10.)  Sat  robustum;  caules  elongati,  distanter  irregulariter  ra- 
mosi,  vix  pinnati,  subnitentes,  pallide  virides,  molles.  Folia  caulina 
lateralia  complanato-decurva,  sicca  paullo  contracta,  llexuosa,  late 
cordato-ovata,  perconcava,  cito  in  acumen  longiusculum  subpili- 
forme  integrum  angustata.  Folia  ramea  minora,  angustiora,  multo 
brevius  acuminata ;  omnia  brevissime  costata,  surplus  uninervia, 
perpellucida,  marginibus  integris.  Areolatio  perlaxa,  e  cellulis 
echloropliyllosis,  rhomboideo-hexagonis,  magnis,  ad  24  /x  latis 
(2-3  X  1),  infra  seusim  elongatis,  inlimis  angustioribus. 

Seta  longa,  2-'i  cm.,  tenuis,  tlexuosa,  pallida,  apice  arcuata ; 
theca  parva,  pendula,  vix  2  mm.  longa,  fusca,  breviter  ovalis, 
coUo  brevi  abrupto,  operculo  conico  acute  rostellato. 

Hab.  Shady  bank  near  waterfall,  N.  E.  (193) ;  wet  shaded 
tree  root,  Romboddo  Pass  (375) ;  N.  E.  (352) ;  Nauuoya  (419) ; 
mostly  c.  fr. 

Allied  to  V.  reticulata  (Doz.  &  Molk.),  but  with  still  wider 
areolation,  more  concave  leaves,  and  longer  seta.  A  South  Indian 
plant,  V.  perreticulata  Broth,  ined.,  has  similar  areolation,  .but  a 
considerably  shorter  seta,  and  toothed  stem  loaves  ;  the  margin 
in  the  present  species  is  usually  quite  entire,  rarely  very  slightly 
and  indistinctly  denticulate. 
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Leucomiace^. 
Leucomium  limpiclum  Thw.  &  Mitt.     Shaded  bank  of  stream, 
Kirklees,  Udapassellawa,  c.  fr.  (397,  414). 

Sematophyllace^. 

Cliionostomum  rostratum  (Griff.)  C.  M.  On  cedar,  N.  E.,  c.  fr. 
(191). 

Bhai^hidostegmm  leptorrhynchoides  (Mont.)  Jaeg.  Tree  roots 
in  shade,  &c.,  N.  B.  (176,  179,  185) ;  trees,  Ped.,  c.  fr.  (192),  a 
form  with  beautifully  regular  foliation. 

B.  suhhuniile  (C.  M.)  Jaeg.  Peradeniya  Gardens,  c.  fr.  (18,  20, 
37);  Kandy  (25) ;  rotting  stump,  N.  E.,  c.  fr.  (186). 

B.  tristiculum  (Mitt.)  Jaeg.  Eoadside  tree,  in  shade,  N.  E. 
(349). 

Sematophyllum  cuculligerum  (Bry.  Jav.)  Jaeg.  Tree,  N.  E. 
(200) ;  a  pretty  species,  distinct  in  its  sharply  denticulate  narrow 
leaves,  and  the  masses  of  brood  filaments  at  or  near  the  tips  of 
many  of  the  branches. 

S.  imnctuliferum  (Thw.  &  Mitt.)  Jaeg.  Ped.,  on  trees,  sterile  and 
c.fr.  (198,  210,  211  a,  220).     Extremely  near  to  S.  Braunii. 

S.  hyalinum  (Eeinw.)  Jaeg.     Tree,  Ped.  (218,  221). 

Ehegmatodontace^. 

Macrohymenium  Iceve  Thw.  &  Mitt.  Eoot  of  tree  by  road,  N.  E., 
c.fr.  (181);  rotting  stump  in  jungle,  N.  E.,  c.fr.  (183).  No  181 
has  some  characters  of  M.  Millleri  (Doz.  &  Molk.) — leaves 
homomallous,  seta  only  very  faintly  roughened  above ;  but  183 
with  leaves  not  homomallous,  and  processes  of  endostome  not 
perforate  is  clearly  M.  lave,  though  the  seta  is  just  as  in  181, 
which  it  connects  therefore  with  this  species. 

Beachytheciace^. 

Pleuropus  fenestratus  Griff.     Eoadside  rock,  N.  E.,  c.  fr.  (202) 
foot  of  Ped.  (361). 

Brachythecium  'prociimhens  (Mitt.)  Jaeg.  Eoadside  bank,  near 
N.  E.,  c./r.  (224). 

B.pluviosum  (Sw.)  Br.  &  Schimp.  Eock  in  stream  under  Ped., 
c.fr.  (356,  360);  N.  E.,  c.fr.  (385). 

B.  oxyrrhynchum  (Doz.  &  Molk.)  Jaeg.  Damp  stone  in  deep 
shade  by  rivulet,  foot  of  Ped.,  c.  fr.  (171) ;  rock  in  shaded  brook 
near  Hakgala,  c.  fr.  (209).  No.  177  has  the  seta  scarcely 
roughened,  but  I  think  it  can  only  be  considered  a  slight  form  of 
this  species ;  B.  oxystegum  shows  a  similar  variation. 

Bliyncliostegiella  humillima  (Mitt.)  Broth.  Young  tree  in 
jungle,  N.  E.,  c.fr.  immaturis  (188). 

Bhynchostegmm  herbaceum  (Mitt.)  Jaeg.  By  stream,  Kirklees, 
Udapassellawa,  c.fr.  (408). 

B.  Hookeri  Sauerb.     Peradeniya  Gardens  (29). 

B.  javanicum  (B61.)  Besch.  Eoadside  bank,  Kandy,  c.  fr.  (24) ; 
shaded  stony  bank,  N.  E.  (362) 
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Explanation  of  Plate. 

Fig.  1.  Trematodon  brevisetits  (type)  ;  a,  plant,  nat.  size;  b,  capsule,  X  4; 
upper  cells,  x  '2O0.^Fig.  2.  Microcampylupus  subnanus  (Nuwara  Eliya, 
Binstead);  a,  spores,  x  200. — Fig.  3.  Bissidens aberrans  (type);  a,  sterile  stem, 
X  4 ;  i,  fertile  do.,  x  4;  c,  leaf  apex,  x  200. — Fig.  4.  Macromitrium  assimile 
(type)  ;  a,  plant,  nat.  size ;  b,  leaf,  x  20 ;  c,  upper  marginal  cells,  x  200. — 
Fig.  5.    Bryum  ceylonense  (type);    a,  stem,  nat.   size;    b,   upper  leaf,  x  20; 

c,  upper,  d,  basal  cells,  x  200  ;  e,  portion  of  peristome,  x  80. — Fig.  6.  Campto- 
chcete  thainnioides  (type);   a,  stem,  nat.  size;   b,  branches,  x  10;  c,  leaf,  x  20; 

d,  leaf  apex,  x  40  ;  e,  upper  cells,  x  200  ;  /,  basal  alar  cells,  x  200. — Fig.  7. 
Acanthoclddium  ceylonense  (type) ;  a,  stem,  nat.  size  ;  b,  b',  leaves,  x  20  ;  c,  alar 
cells,  x200;  (Z,  capsule,  x  8;  e,  apex  of  perichiiitial  bract,  x  40. — Fig.  8.  Taxithe- 
limn  Binsleadii  (type) ;  a,  stem,  nat.  size  ;  b,  b',  leaves,  x  20;  c,  upper  cells,  x 
200 ;  d,  alar  cells,  x  200. — Fig.  9.  Taxithelium  isopteryyioides  (type)  ;  a,  stem, 
nat.  size ;  b,  leaf,  x  20 ;  c,  alar  cells,  x  100. — Fig.  10.  Vesicularia  caloblasta 
(type) ;  a,  upper  cells,  x  200. 


NEW    UKTICACE^     FEOM    TROPICAL    AFRICA. 
By  Dr.  A.  B.  Rendle,  F.R.S. 

In  elaborating  the  group  of  families  comprised  in  the  aggre- 
gate UrticacecB  of  Bentham  and  Hooker  for  the  Flora  of  Tropical 
Africa,  I  have  found,  mainly  in  the  herbaria  at  Kew  and  the 
British  Museum,  a  few  new  forms.  In  order  to  conform  to  the 
International  Rules  of  Nomenclature,  it  is  necessary  to  publish 
Latin  diagnoses,  and,  with  the  concurrence  of  the  Director  of  the 
Royal  Gardens,  these  are  submitted  herewith,  so  far  as  concerns 
the  genera  Celtis  and  Dorstenia. 

Celtis  Tessmannii,  sp.  nov.  Arbor  ut  apparet  decidua, 
ramulis  tenuibus  hirtellis,  ultimis  ad  1-5  mm.  crassis  internodiis 
1-2-2  cm.  longis.  Folia  breviter  petiolata,  in  sicco  tenuiter  papy- 
racea,  oblongo-elliptica,  asymmetrica,  acuminata,  apice  mucronata, 
basi  valde  inaequali,  margine  Integra,  5-11  cm.  longa,  2-4  cm. 
lata,  in  facie  superiore,  nervo  mediano  breviter  hirtello  excepto, 
glabra,  in  facie  inferiore  pilis  brevibus  albidis  scabridula,  in  nervis 
hirtella  ;  nervis  lateralibus  utrinque  3-5,  asceudentibus,  subter 
veluti  venulis  prominulis ;  petiolus  ad  2  mm.  longus,  hirtellus. 
Stipules,  angusto  subulatie,  hirtellae,  ad  4  mm.  longtc.  Sepala  circa 
1  mm.  longa,  dorso  pilosella.  Ovarium  ovoideum,  dense  pilosum, 
stigmata  alte  bifida,  ramis  patentibus. 

Hab.  West  Tropical  Africa.  Hinterland  of  Spanish  Guinea, 
Mabungo,  at  450  m.,  Tessviann,  B.  25  !  Herb.  Berlin. 

Near  Celtis  Zcnkeri  Engl.,  from  which  it  is  distinguished  by 
the  almost  sessile  unequal-sided  leaves  and  very  slender  stipules. 

Celtis  insularis,  sp.  nov.  Arbor  oximia  trunco  recto  et  ligno 
albo  (Welwitschi,  ramulis  tenuibus  juventuto  glabris.  Folia 
elliptica,  acuta  vel  acuminata,  basi  rotuudata  vel  subacuta  et 
interdum  inoequalia,  margine  Integra,  7-5-15  cm.  longa,  2-5-7-5  cm. 
lata,  tenuiter  coriacea,  glabra,  in  facie  superiore  minute  punctulata, 
usque  ad  apicem  3-nervata,  nervis  subter  prominentibus,  venulis 
subparallclis,  prominulis ;  petiolus  circa  1  cm.  longus,  glabor. 
Flores  baud  visai.  Drupa  ellipsoidea,  apice  augustata,  circa 
1-5  cm.  longa,  in  sicco  rugosa  et  pallide  bruuuea. 
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Celtis  sp.  Planch,  in  Ann.  Sci.  Nat.  ser.  3,  x.  307,  and  in 
DC.  Prodr.  xvii.  186;  Benth.  in  Hook.  Niger  Flora,  525.  C. 
Prantlii  Priem.  ex  Engl.  Notizbl.  K.  Bot.  Gart.  Berlin,  iii.  23,  as 
regards  specimens  from  St.  Thomas  and  Princes  Islands. 

Hab.  West  Tropical  Africa.  St.  Thomas  Island,  Don,  35  ! 
Wehvitsch,  6304 !  Qumtas,  144 !  Princes  Island,  Mann,  1113  ! 
Herb.  Kew  ;  Herb.  JMus.  Brit. 

Near  the  Indian  C.  Wightii  Planch.,  with  which  Planchon 
suggested  it  was  conspecific,  but  distinguished  by  its  larger  fruits. 

Celtis  Brownii,  sp.  nov.  Arbor  parva,  monoica,  ramulis 
glabrescentibus.  Folia  breviter  petiolata,  demum  tenuiter  coriacea, 
oblongo-elliptica  vel  late  elliptica,  apice  plus  minus  acuminata, 
basi  insequali  obtusa  vel  rotundata,  margine  Integra  vel  superne 
dentibus  paucis  brevibus  ingequalibus  instructa,  7-14  cm.  longa, 
3-7"5  cm.  lata,  glabra,  trinervata,  nervis  supra  subimpressis,  subter 
prominentibus,  venulis  parallelis  prominulis ;  petiolus  •6-1-2, 
rarius  2  cm.,  longus.  Injiorescenticz  vix  petiolum  excedentes  vel 
ad  tertiam  partem  folii  attingentes  ;  flores  masculi  multi,  sessiles 
vel  breviter  pediceliati ;  Hores  fertiles  pauci,  superiores,  longius 
pedicellati.  Sejjala  concava,  elliptica,  dorso  puberula,  vix  2  mm. 
longa.  Ovarium  glabrum,  basi  pilis  albis  dense  cinctum ;  stigmata 
late  linearia,  crassa,  subcompressa,  apice  breviter  bilobata.  Drupa 
ellipsoidea,  pallide  brunnea,  1  cm.  longa. 

Hab.  Uganda.  Mabira  Forest,  E.  Brown,  462 !  Chagwe, 
Ussher,  57  !  81 !  Herb.  Kew  ;  Herb.  Mus.  Brit. 

Some  confusion  has  arisen  with  regard  to  the  species  described 
and  figured  by  Burmann,  Ear.  Afric.  Plant.  242,  t.  88,  as  Celtis 
foliis  subrotundis,  dentatis,  flore  viridi,  fructu  luteo.  Thunberg 
includes  this  as  a  synonym  of  his  Bhavmus  celtifolius,  Fi.  Cap.  ii. 
72  (1818),  while  Planchon  (in  Ann.  Sci.  Nat.  ser.  3,  x.  296j  includes 
in  his  species  Celtis  Burmanni  both  tlie  citation  of  Burmann  and 
the  species  of  Thunberg.  By  the  kindness  of  Dr.  0.  Juel,  of  Upsala, 
I  have  been  able  to  see  a  photograph  of  Thunberg's  specimens, 
and  there  seems  little  doubt,  as  Dr.  Juel  agrees  from  his  examina- 
tion of  the  actual  specimens,  that  B.  celtifolius  Thunb.  is  identical 
with  B.  prinoides  L'Her. ;  Thunberg  himself  at  one  time  took  this 
view,  as  one  of  the  two  specimens  in  his  herbarium  bears  in  his 
own  hand  both  names,  namely,  B.  prinoides  and  B.  celtifolius. 

On  the  other  hand,  there  is,  I  think,  no  doubt  that  the  plant 
described  and  figured  by  Burmann  is  only  the  common  and  very 
variable  Celtis  Kraussiana  Bernh. ;  the  drawing  of  the  female 
flower,  with  its  two  large  spreading  stigmas,  is  especially  sug- 
gestive of  this  species  and  quite  difl'erent  from  Bhavmus.  Celtis 
Burmanni  Planch,  is  a  synonym  of  C.  Kraussiana,  except  so  far 
as  relates  to  Bhavmus  celtifolius  Thunb. 

Dorstenia  stipulata,  sp.  nov.  Suffrutex,  caule  foliato  gla- 
brato,  e  basi  radicante  erecto,  superne  herbaceo,  circa  2-5  dm.  alto, 
3  mm.  crasso,  internodiis  saepius  1-2  cm.  longis.  Folia  obovato- 
elliptica,  apice  obsolete  acuminata,  obtusa,  basi  cuneata  obtusissima 
vel  obscure  cordata,  margine  subundulata,  11-12  cm.  longa, 
4"5-5-5  cm.  lata,  glabra ;  nervis  iateralibus  utrinque  8-9,  ascen- 
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denti-curvatis  et  infra  margiuem  conjunctis,  in  facie  superiore 
impressis,  subtus  veluti  venulis  prominentibus  ;  petiolus  crassus, 
1-2  cm.  longus.  Stipula  e  basi  anguste  triangulari  lineari-subulatse, 
8-12  mui.  longa3,  persistentes.  Pedunculi  in  axillis  solitarii  vel 
gemini,  2  cm.  longi ;  receptaculum  stellato-orbiculare  8  mm.  dia- 
metro,  ei  D.  ophiocoma  simile,  bracteis  8,  filiformibus,  1  cm.  longis. 

Hab.  West  Tropical  Africa.  Mfoa,  85  miles  east  of  Gaboon, 
in  forest,  Bates,  518  !  Herb.  Kew ;  Herb.  Mus.  Brit. 

The  soft  wood  is  impregnated  with  a  yellow  resin.  Closely 
allied  to  D.  ophiocoma  Engl.,  but  distinguished  by  its  much 
longer  persistent  stipules. 

Dorstenia  laikipiensis,  sp.  nov.  Herba  parva  inferne 
suffrutescens,  caule  petiolisque  dense  hirtellis.  Folia  breviter 
petiolata,  obovata,  apice  obtusa  vel  rotundata,  basi  obtusa  vel 
obscure  cordata,  margine  subundulata,  7'5-9  cm.  longa,  3-4  cm. 
lata,  in  facie  superiore  glabra,  subtus  sparse  pilosa  praecipue  in 
nervis,  nervis  lateralibus  utrinque  circa  5,  sursum  curvatis  et  infra 
marginem  conjunctis,  petiolus  6-8 mm.  longus.  Stipula  subulatae 
persistentes.  Pedunculi  in  axillis  solitarii ;  receptaculum  late 
convexum,  hirtellum,  disco  orbiculare  circa  8  mm.  diametro, 
margine  bracteis  circa  15  valde  inaequalibus  instructa.  Endo- 
carpium  crustaceum,  rugosum,  circa  2  mm.  diametro. 

Hab.  British  East  Africa.  Laikipia  Plains,  6000  to  6500  ft., 
Battiscomhe,  61  !  Herb.  Kew. 

The  numerous  bract-arms  of  the  receptacle  vary  remarkably  in 
development  from  mere  triangular  projections  2  mm.  in  length  to 
thread-like  arms  nearly  2  cm.  long. 

Near  D.  vmngensis  Engl.,  from  which  it  is  readily  distinguished 
by  its  blunt  not  acuminate  leaves. 

Dorstenia  Brown  ii,  sp.  nov.  Planta  caulibus  herbaceis 
22-30  cm.  altis,  e  rhizomate  tenui  lignoso,  ramoso,  circa  2  mm. 
crasso,  oriundis,  intcrdum  ramosis,  pane  ad  basin  foliatis,  inter- 
nodiis  1-2  cm.  longis,  veluti  petiolis  puberulis  cum  pilis  longioribus 
rigidis  in  parte  juveuili  interspersis.  Folia  in  sicco  tenuiter 
papyracea,  anguste  obovata  vel  cuneata,  apice  rotundato  vel 
breviter  acumiuato,  mucronulato,  basi  obtusa,  margine  supra 
medium  sinuata,  5-9  cm.  longa,  2i-3  cm.  lata,  superne  atrato- 
viridia  et  sparse  strigosa,  subtus  pallidiora  et  magis  pilosa  pnecipue 
in  nervis  ;  nervis  lateralibus  utrinque  1-6,  ascendentibus,  subtus 
prominulis;  petiolus  1-2-3  cm.  longus.  Stipula  anguste  liueari- 
subulatte  persistentes,  usque  ad  1  mm.  longte.  Pedunculi  breves, 
•8-1  cm.  longi,  tenues,  in  quaque  axilla  in  parte  caulis  superiore 
1-3,  veluti  dorso  receptaculi  orbicularis  convexo  "hirtelli,  disco 
circa  6  mm.  diametro,  margine  dentibus  triangularibus  acutis 
numerosis  (circa  18)  1-2-1-5  mm.  longis  instructa.  Flores 
masculi  diandri,  perigonii  segmenta  2,  crassiuscula,  sublunata, 
antherie  brunneo-purpureie  ;  llorcs  focuiinetu  sparsa\  stylo  breviter 
bitido.  Vrupa  subglobosa  ;  endocarpium  1-5  mm.  diametro;  sub- 
verruculosum. 

Hab.  Uganda.  Mabira  Forest,  at  4000  ft.,  E.  Broxcn,  460 ! 
Herb.  Mus.  Brit. 
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A  very  distinct  species  characterized  by  the  round  disc  of  the 
Teceptacle  fringed  with  short  teeth.  AlHed  to  D.  quercifoUa  E.  E. 
Fr.,  which,  however,  grows  from  a  fleshy  tuber-hke  rhizome. 

Dorstenia  Tayloriana,  sp.  nov.  Suffnitex  caule  e  basi  radi- 
cante  erecto  et  circa  12-5  cm.  alto,  parte  juvenili  veluti  petiolis 
dense  hirtella.  Folia  breviter  petiolata,  membranacea,  oblanceo- 
lata,  apice  obtuso  vel  rotundato,  apiculato,  ad  basin  obtusam  vel 
obscm-e  cordatam  angustata,  margine  undulata,  8-9  cm.  longa, 
circa  2-5  cm.  lata,  in  quaque  facie  scabridula ;  nervis  lateralibus 
utrinque  6,  ascendentibus  et  infra  marginem  conjunctis,  prominulis ; 
petiolus  circa  4  mm.  longus.  StipulcB  parvae,  lineari-subulatae, 
deciduse,  circa  2  mm.  longae.  Pedunculi  in  axilhs  superioribus 
solitarii,  1-2-2  cm,  longi,  sparse  pilosi ;  receptaculum  dorso  sjparse 
pilosum,  disco  anguste  ovah,  2  cm.  longo,  7  mm.  lato,  utrinque 
angustato  et  bractea  lineari  circa  5  cm.  longa  instructo,  margine 
dentibus  inaequalibus  2-6  mm.  longis  armata.  Flores  masculi 
3-andri,  pistillo  centrali  abortivo ;  flores  foeminei  in  linea  mediana 
positi,  stylo  bifido  ex  ore  perianthii  tubi  angusto  exserto. 

Hab.  British  East  Africa.  Rabai  Hills,  Mombasa,  W.  E. 
Taylor  !  Herb.  Mus.  Brit. 

Near  D.  poinsettiafolia  Engl.,  but  at  once  distinguished  by 
the  long  terminal  bracts,  which  are  more  than  twice  the  length  of 
the  receptacle. 

Dorstenia  equatorialis,  sp.  nov.  Suffrutex  caule  superne 
foliato  et  pilis  brevissimis  glandulosis  sparse  induto.  Folia  bre- 
viter petiolata,  in  sicco  membranacea,  obovato-elliptica,  breviter 
acuminata,  infra  medium  ad  basin  angustam  obtusam  angustata, 
margine  leviter  undulata,  12-5-13  cm.  longa,  4-5-5  cm.  lata,  glabra, 
nervis  lateralibus  utrinque  7-10,  sursum  arcuatis  et  infra  mar- 
ginem conjunctis,  subtus  prominentibus,  petiolus  6-8  mm.  longus. 
StipidcB  longae,  lineari-angustatae,  8-10  mm.  longae,  persistentes. 
Pedunculi  in  axillis  superioribus  solitarii,  petiolos  excedentes ; 
receptaculum  baud  maturum,  ellipticum,  11  mm.  longum,  6  mm. 
latum,  margine  angusta  circa  1  mm.  lata  in  dentes  breves  obtusas 
et  bracteas  2  terminales  3  cm.  longas  producta.  Flores  masculi 
3-andri,  perianthio  3-lobo  ;  flores  foeminei  centrales,  stylo  bifido 
ex  ore  tubi  brevis  perianthii  exserto. 

Hab.  West  Tropical  Africa.  Lat.  V  N.,  G.  Mann,  1862 ! 
Herb.  Kew. 

Near  D.  Tayloriana,  from  which  it  differs  in  the  long  slender 
persistent  stipules  and  weakly  toothed  margin  of  the  receptacle. 

Dorstenia  peoeepens  Engl,  in  Engl.  Bot.  Jahrb.  xx.  144. 
Var.  ROBUSTiOR,  var.  nov.  Planta  magis  robusta,  foliis  6-10  cm. 
longis,  2-5-4  cm.  latis,  supra  ad  apicem  breviter  acuminatum  et 
infra  ad  basin  cuneatam  angustatis,  nervis  lateralibus  utrinque 
4-5,  petiolis  1-2-2-5  cm.  longis ;  fructu  spheroidale,  2-5  mm. 
diametro ;  endocarpium  laeve. 

Hab.     South  Nigeria.     Oban,  Talhot,  2316 !  Herb.  Mus.  Brit. 

Dorstenia  paucidentata,  sp.  nov.  Ilerba  1-2-pedalis,  caule 
glabra,  internodiis  superioribus   1-5-2-5   cm.  longis,  1-25-2  mm. 
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crassis.  Folia  membranacea,  elliptica,  apice  breviter  acuminata, 
basi  cuneata,  obtusa,  10-20  cm.  longa,  4-7"5  cm.  lata,  glabra,  in 
sicco  in  facie  superiore  atro-viridia  subtus  pallidiora ;  nervis 
lateralibus  uti'inque  11-13,  subascendentibus,  superne  arcuatis  et 
infra  marginem  conjunctis,  in  facie  superiore  impressis,  subtus 
prominulis ;  potiolus  subtenuis,  l'2-l-5  cm.  longus.  StijJtdcB 
subulatae,  2  lin.  longae,  caduca3.  Pedimculi  in  axillis  superioribus 
solitarii,  glabri,  tenues,  petiolum  aequantes  vel  breviores ;  recepta- 
culum  latissime  et  breviter  obconicum,  disco  elliptico,  8  mm. 
longo,  4  mm.  lato,  margine  angusta  dentibus  4  late  triangularibus 
carnosulis  circa  2  mm.  longis  et  4  brevioribus  obtusissimis  vix 
1  mm.  longis  instructa.  Flores  masculi  3-andri ;  flores  foeminei 
pauci,  styli  ramuli  exserti  partem  indivisam  aequantes. 

Hab.  West  Tropical  Africa.  Lat.  1°  N.,  Sierra  del  Crystal, 
G.  Mann,  1692  !  Herb.  Kew. 

DoRSTENiA  PSiLURUS  Wclw.  in  Trans.  Linn.  Soc.  xvii.  71. 
Var.  BREViCAUDATA,  var.  nov.  Planta  foliis  ut  in  specie  basi 
cuneatis  et  margine  grosse  dentatis,  sed  receptaculo  minore  et 
longitudine  2*5  cm.  baud  superante ;  bractea  basali  vix  2  mm.  et 
apicali  vix  4*5  cm.  excedente;  pedunculo  8-10  mm.  longo. 

Hab.  Uganda.  Unvoro,  Budongo  Forest,  3000  ft.,  Bagshaive, 
931 !  Herb.  Mus.  Brit. 

Dorstenia  Talbotii,  sp.  nov.  Planta  caule  berbaceo  parte 
juvenili  veluti  petiolis  hirsuta  pilis  albido-brunneis.  Folia  elliptica 
vel  obovato-elliptica,  breviter  acuminata,  infra  ad  basin  obtusam 
subcordatam  angustata,  margine  Integra,  circa  1  dm.  longa,  4-5  cm. 
lata,  glabra,  venis  in  facie  inferiore  prominentibus  sparse  pilosellis 
exceptis :  nervis  lateralibus  utrinque  7-8,  sursum  arcuatis  et  infra 
marginem  conjunctis  ;  petiolus  4-7  mm.  longus.  Stipulce  lineari- 
acuminatae,  usque  ad  4  mm.  longae,  subpersistentes.  Pedunculi 
in  axillis  superioi'ibus  solitarii,  tenues,  pubescentes,  petiolos  valde 
suporantes,  2'5  cm.  longi;  receptaculum  suborbiculare,  convexum, 
circa  8  mm.  diametro,  margine  membranacea  vix  2  mm.  lata, 
bracteis  circa  10  linearibus  patentibus  subuequalibus  usque  ad 
1-3  cm.  longis,  dentibus  triangularibus  vel  processubus  brevissimis 
linearibus  intersporsis  instructa.  Flores  masculi  3-andri,  peri- 
anthio  3-lobo ;  flores  foeminei  per  partem  centralem  sparsi,  stylo 
bilobo  exserto. 

Hab.     South  Nigeria.     Oban,  Talbot,  2314  !  Herb.  Mus.  Brit. 

A  member  of  the  D.  Bartcri  group  of  species,  in  which  it  is 
distinguished  by  its  narrow  margined  receptacle  with  numerous 
rather  short  subequal  arms. 

Dorstenia  Batesii,  sp.  nov.  Ilerha  caule  erecto,  hirtello, 
intornodiis  ini'orioribus  4  cm.  longis,  3  mm.  crassis,  superne  brevi- 
oribus, 12-8  mm.  longis.  Folia  obovata  oblongo-elliptica,  apice 
breviter  et  abrupto  acuminato,  basi  cuneata,  obtusa,  margine 
obsolete  crenata  vel  lovifcer  undulata,  8-16  cm.  longa,  4-5-6  cm. 
lata,  supra  glabra  et  atrato-viridia,  subtus  pallidiora  et  in  vic-initate 
nervorum  sparse  pubescentia,  nervis  lateralibus  utrinque  10-12, 
a^^cendentil)us  donuuu  arcuatis  et  infra  marginem  conjunctis, 
subtus   subproa^inulis ;    potiolus    crassus,  hirtoUus,    2-3-1-4  cm. 
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longus.  StijmlcB  minutae,  breviter  et  anguste  triangulares,  1-5  mm. 
longae.  Pedunculi  pauci,  in  axillis  superioribus  solitarii,  crassi, 
puberuli,  petioles  sequantes ;  receptaculum  planum,  orbiculare, 
disco  2  cm.  diametro,  margins  angusta  circa  1  mm.  lata  bracteis 
multis  valde  intequalibus  linearibus  apice  obtusis  vel  bilobulatis 
instructa,  quorum  10  2-4  cm.  long.,  intermediis  brevioribus 
interdum  dentiformibus.  Flores  masculi  3-andri,  periantbio 
3-lobo;  flores  foeminei  sparsae,  stylo  bifido  exserto. 

Hab.  Cameroons.  Batanga,  Bates,  386  !  Herb.  Kew ;  Herb. 
Mus.  Brit. 

Near  D.  Lujce  De  Wildem.,  but  distinguished  by  the  propor- 
tionately longer  narrower  leaves  with  obtuse  base  and  the  receptacle 
with  many  bracts  exceeding  its  diameter  in  length. 

DoRSTENiA  BucHANANii  Engl,  in  Engl.  Bot.  Jahrb.  xx.  142. 
Var._  LOXGEPEDUNCULATA,  var.  nov.  Planta  ut  apparet  quam 
specie  minor,  circa  15  dm.  alta,  peduncuHs  5  cm.  longis  vel  etiam 
longioribus,  receptaculo  circa  13  mm.  longo,  bractea  superiore 
5-7'5  cm.  longa,  inferiore  circa  2-5  cm.  longa. 

Hab.  Portuguese  East  Africa.  Near  Lake  Nyasa,  Johnson, 
494 !  Herb.  Kew. 

DoRSTENiA  CEiSPA  Engl.  Mon.  Morac.  Afric.  27.  Var.  lanci- 
FOLiA,  var._  nov.  A  typo  differt  foliis  anguste  lanceolatis  vel 
oblanceolatis  ad  basin  acutam  angustatis,  et  apice  acuto,5-o-6-5  cm. 
longis,  1-1-3  cm.  latis. 

Hab.  British  East  Africa.  Ngomeni,  dry  rocks,  Scott  Elliot, 
6279  !  Herb.  Kew,  Herb.  Mus.  Brit. 


NOTES    ON    THE    NOMENCLATUEE    OF    FUNGI.— I. 
By  J.  Eamsbottom,  M.A.,  F.L.S. 

In  this  series  of  notes  it  is  proposed  to  consider  points  in 
nomenclature  which  arise  in  connection  with  the  treatment  of 
specimens  in  the  National  Herbarium.  The  general  rules  of 
nomenclature  are  the  same  for  fungi  as  for  phanerogams,  but 
the  starting  place  adopted  by  the  International  Congi-ess  of 
Botanists  is  different.  I  am  strongly  of  the  opinion  that  it 
would  have  been  wise  to  have  commenced  all  botanical  nomencla- 
ture with  the  binomial  system  as  introduced  by  Linnsus  in  his 
Species  Plantarum,  rather  than  that  the  idea  of  dates  should  be  given 
such  prominence."  The  International  Eules  of  Botanical  Nomen- 
clature, as  far  as  they  relate  specially  to  fungi,  are  as  follows : — 

"  Art.  19.     Botanical  nomenclature  begins  for  .... 

e.  Fungi :    Uredinales,  Ustilaginales  and  Gasteromycetes, 

1801  (Persoon,  Synopsis  methodica  Fungorum). 

f.  Fungi  caeteri,  1821-32  (Fries,  Systema  mycologiciim). 

"  Art.  49  bis.  Among  Fungi  with  a  pleomorphic  life-cycle 
the  different  successive  states  of  the  same  species  (anamorphoses, 

*  In  this  way  the  difficulty  with  regard  to  the  accidental  binomials 
occurring  in  works  which,  though  appearing  after  1753,  retain  pre-Linnaean 
nomenclature  would  not  have  to  be  considered. 
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status)  can  bear  only  one  generic  and  specific  name  (binomial) 
that  is  the  earliest  which  has  been  given,  starting  from  Fries, 
Systema,  or  Persoon,  Synopsis,  to  the  state  containing  the  form 
which  it  has  been  agreed  to  call  the  perfect  form,  provided  that 
the  name  is  otherwise  in  conformity  with  the  rules.  The  perfect 
state  is  tliat  which  ends  in  the  ascus  stage  in  the  Ascomycetes,  in 
the  basidium  in  the  Basidiomycetes,  in  the  teleutospore  or  its 
equivalent  in  the  Uredinales,  and  in  the  spore  in  the  Ustilaginales. 
Generic  and  specific  names  given  to  other  states  have  only  a 
temporary  value.  They  cannot  replace  a  generic  name  already 
existing  and  applying  to  one  or  more  species,  any  one  of  which 
contains  the  '  perfect '  form.  The  nomenclature  of  Fungi  which 
have  not  a  pleomorphic  life-cycle  follows  the  ordinary  rules." 

From  the  above  it  will  be  seen  that  nomenclature  in  fungi 
offers  peculiar  difficulties.  In  the  first  place  there  is  the  fact  that 
although  binomials  flourished  after  1753,  no  name  can  be  adopted 
which  appeared  before  1801,  and  in  some  cases  not  until  1832. 
Fortunately  the  influence  of  Fries  was  so  great  and  of  such 
duration  that  the  names  he  used,  in  the  Basidiomycetes  especially, 
have  been  generally  adopted.  The  second  difficulty  arises  from  the 
fact  that  if  a  name  has  been  given  to  the  so-called  "perfect" 
stage,  that  name  must  take  precedence. 

Syzygites  v.  Spoeodinia. 

One  of  the  commonest  of  Mucorineae,  appearing  almost 
inevitably  on  decaying  agarics,  is  the  fungus  which  is  perhaps 
most  often  known  as  Sporodinia  grandis,  though,  as  will  appear 
later,  it  has  received  more  than  its  share  of  names.  Much  litera- 
ture has  accumulated  around  this  species,  especially  during  the  last 
few  years,  because  of  the  frequent  occurrence  of  zygospores.  As 
the  fungus  is  homothallic  these  sexually  produced  structures  are 
obtained  without  difficulty,  and  hence  a  great  amount  of  work  has 
been  done  on  the  influence  of  external  conditions  on  their  pro- 
duction, and  also  on  the  cylotogical  phenomena  obtaining. 

The  fungus  can  be  identified  from  the  old  descriptions  because 
of  the  dichotomous  branching  of  its  sporangiophores  and  of  its 
occurrence  on  decaying  agarics. 

The  first  binomial  of  the  fungus  appears  in  Scopoli's  Flora 
Carniolica,  ed.  ii.  p.  -AOi  (1772),  where  the  sporangial  condition  is 
described  under  the  names  Mucor  Aspergillus  and  Mucor  capitulis 
aqueis  ;  stipite  dichotovio,  sctncco,  j^'occro,  p.  68  of  the  first  edition 
(1760)  is  given  as  a  synomym;  Aspergillus  rainosissiinus  in  globules 
terminatus  of  Haller's  Historia  Helvetice,  iii.  p.  11-4  (1768)  is  men- 
tioned as  probably  the  same  species,  though  no  habitat  is  given. 

BuUiard  next  described  and  figured  the  fungus  (Ilistoire  des 
plantes  ven&neuses,  116,  t.  480,  fig  3  (1791))  under  tlie  name  Mucor 
ramosus.  His  description  and  drawings  clearly  show  that  he  was 
dealing  with  the  fungus  hero  under  discussion. 

Persoon  was  apparently  much  misled  by  the  different  appear- 
ances of  the  sporangial  state.  One  state  he  described  as  "  Mucor 
y/ai'uZ«5  lutescens  demum  griseus"  in  Romer's  Neues  Mag.  Bot.  i. 
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p.  94  (1794),  and  he  retained  this  name  in  his  various  pubhcations 
about  that  date.  In  his  Observationes  Mycologicm  (1796)  he  gives 
a  figure  (t.  vi.  fig.  5)  which  clearly  indicates  the  species  with 
which  he  was  dealing.  In  his  Synopsis  (1801)  p.  199,  he  has  a 
section  of  the  genus  Mucor,  "  Stipite  racemoso,"  which  includes 
three  species,  M.  flavidus,  M.  rufus  and  M.  Aspergillus,  all  of 
which  occur  on  decaying  fungi.  M.  rufus  has  Bulliard's  M. 
ramosiLS  given  as  a  synonym,  both  the  description  and  figure  being 
quoted  ;  M.  Aspergilhis  has  a  figure  of  Schrank  quoted  (Sammlung 
naturhistor.  und  physical.  Aufsatze,  Niirnberg,  p.  113,  t.  1  (1796) 
quoted ;  this  I  have  not  seen) ;  M.  flavidus  is  regarded  as  being 
represented  by  t.  52,  fig.  2,  in  Schmidel's  Ic.  pi.  Manip.  (1793), 
where  it  appears  under  the  name  "Byssus,  stipite  ramoso- 
racemato."  The  slight  differences  mentioned  in  the  diagnoses — 
e.  g.  the  ultimate  colour  and  shape  of  the  sporangium — are  of  no 
specific  importance. 

Persoon  appears  to  have  given  still  another  name  to  the  fungus 
in  his  Mycologia  Europaea,  p.  30  (1822),  where  he  describes  it  as 
Monilia  spongiosa,  with  no  reference  to  the  previous  names.  The 
description  is  not  very  clear,  but  the  habitat  is  decaying  fungi 
(also  see  below).  Link  meanwhile  had  added  two  synonyms, 
Aspergillus  globosus  (Observ.  in  ord.  plant,  i.  p.  16,  fig.  15,  1809), 
and  Aspergillus  maxivius  in  Ehrenberg's  SylvcB,  p.  24  (1818). 
In  1824,  Species  Plantarimi  (Willdenow)  vi.  1,  p.  94,  he  founded 
the  genus  Sporodinia  for  the  sporangial  stage  of  this  fungus  and 
another  species,  S.  carnea,  which  was  afterwards  placed  in 
Botrytis  by  Fries.  The  generic  description  reads :  Hyphasma 
effusum.  Flocci  sporangiferi  erecti.  Sporangium  peridio  coUapso 
sporas  sustinens.  He  gives  A.  globosus  as  a  synonym,  and  also 
Monilia  spongiosa  Pers.  "  sec.  specimen  siccum."  On  p.  66  of  the 
same  work  Link  has  a  further  name,  Aspergillus  laneus/'^  which  is 
presumably  the  same  species  as  A.  laneus  of  his  Observationes, 
p.  16.  It  will  be  remarked  that  all  these  names  have  to  deal  with 
the  non-sexual  stage.  The  "perfect "  stage  was  discovered  by  Ehren- 
berg  in  1820,  and  named  Syzygites  megalocarpus  (Syzygites,  eine 
neue  Schimmelgattung.  Verhandl.  Gesell.  Naturforsch.  Freunde, 
Berlin  (1820),  p.  98).  The  well-known  copulative  series  are  figured ; 
the  case  is  of  historical  interest,  in  that  it  was  the  first  in  which  a 
sexual  process  was  discovered.  "  Es  existiren  bey  vielen,  vielleicht 
bey  alien  niedern  Formen  den  geschlechtlichen  wenigstens  analoge 
Acte,"  a  statement  which  has  since  been  fully  justified.  Ehrenberg 
found  his  plant  growing  together  with  Aspergillus  maximus  Link 
on  Agaricus  aurantius,  concerning  the  relation  of  which  he  says : 
"  Aspergillus  maximus  Lk.  nahert  sich  in  jeder.  Beziehung." 
Streaming  of  protoplasm  was  noted,  but  the  oil  drops  in  the 
zygospore  were  mistaken  for  spores,  in  which  error  he  was 
followed  by  Corda  and  other  mycologists  till  the  time  of  Tulasne. 
The  method  of  sexual  reproduction  was  compared  with  that  of  the 

*  Link  afterwards  stated  this  to  be  Syzygites  megalocarpus  Elirenb.,  but  the 
description  does  not  appear  to  bear  this  out.  See  also  Fr.  Syst.  Mycol,  iii. 
p.  387. 
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ConjugatcE,  which  it  resembles  so  much  that  Leveille  in  his 
classification  of  fungi,  1846  (D'Orbigny,  Jjictionnaire  universel 
d'Histoire  naturelle)  though  placing  the  fungus  after  the  Muco- 
rineae,  kc,  in  the  Cystospores  adds  "  Syzygites,  an  Alga  aerea?  " 

The  diagnosis  of  the  genus  as  given  by  Ehrenberg  reads  : 
"  Fil)rce  septis  nullis,  ramosae  aut  simplices,  cystophorae,  cystes 
laterales  binai  in  unam  connascentes ;  fiibrarum  maturarum  apices 
in  fila  supera  abeuntes."  With  regard  to  the  species  he  adds  : 
"  x\ls  Synonym  fiihre  ich  auf  Veranlassung  des  Herrn  Prof.  Link 
den  Aspergillus  laneus  desselben  an." 

For  many  years  it  was  not  realised  that  the  sexual  stage  and 
the  sporangial  stage  were  states  of  the  same  fungus.  Consequently 
they  were  treated  separately  in  fungus  books,  though  it  was  often 
realised  that  they  were  closely  allied,  as  e.  g.  in  Link  (Sp.  Plant. 
p.  94),  where  Syzygites  immediately  follows  Sporodinia. 

But  all  these  names  antedate  Fries  Systevia  iii,  in  which  the 
Phycomycetes  are  treated.  However,  Fries  adopts  Ehrenberg's 
name  for  the  sexual  state — Systevia  iii,  p.  329  (1832).  Mucor 
Aspergillus  Alb.  et  Schwein.  Consp.  p.  110  (1805)  "et  forte 
Aliorum  "  is  given  as  a  synonym.  The  next  genus  in  the 
Systema,  Azygites,  is  one  attributed  to  "  Moug.  et  Fries "  in 
the  appendix  to  Fries  Syst.  Orb.  Veg.  i.  p.  361.  Concerning 
this  Fries  states  (Syst.  Mycol.  iii.  p.  330)  :  "Char.  Flocci  tubulosi, 
continui,  erecti,  ramosi,  peridiolis  lateralibus  pedicellatis  solitariis, 
globulo  sporidiorum  conglobatorum  medio  opaco.  Obs.  Genus 
praecedenti  simillimum,  ut  nudis  oculis  vix  distinguas.  Historia 
omnino  eadem  videtur,  sed  eximie  differt  peridiolis  pedicellatis, 
solitariis  globulum  seminalem  includentibus  nee  in  duorum  oppo- 
sitorum  confiuxu  natis."  One  species  is  given,  A.  Mougeotii. 
From  this  description  it  looks  as  if  Fries  was  describing  the 
azygosporic  condition  of  Syzygites.  Link's  Sporodinia  grandis  is 
given  under  the  name  Aspergillus  maximus  p.  387  :  as  synonyms 
are  stated  Aspergillus  raniosissimus  H-dW.,  Mucor  Aspergillus  Scop. 
"  et  aliorum  recent.  Auctorum,  sed  a  Syzygitehaud  distinguentium, 
quern  conferas,"  and  Monilia  spongiosa  Pers.  Mucor  ramosus 
■■'rufus  and  M.  '^'flavidus  are  given  under  Mucor  p.  318. 

Thus  the  case  for  Syzygites  is  doubly  strong  ;  it  is  the  name  of 
the  "perfect  "  state,  and  it  is  adopted  in  Fries  Syst.  Mycol.  where 
Sporodinia  is  sunk  under  Aspergillus. 

Tulasne  (C.  E.  xli.  p.  617,  1855)  first  clearly  stated  the  relation 
between  the  two  stages  of  the  fungus  : — "  A  I'egard  du  Syzygites 
megalocarpus  que  M.  Ehrenberg  a  su  rendre  si  interessaut,  je  crois 
m'etre  assure  par  une  analyse  attentive  que  ses  fruits  naissent  de 
la  conjonction  de  rameaux  qui  lui  sont  communs  avec  V Aspergillus 
maximus  Lk.  {Aspergillus  globosus  et  S2)orodinia  grandis  ejusd.), 
et,  const^quemment,  qu'il  ne  constitue  avec  ce  dernier,  son  com- 
pagnon  ordinaire,  qu'un  soul  et  memo  champignon."  The  rela- 
tion was  proved  by  the  researches  of  Schacht  (1861)  and  Do  Bary 
(1864),  though  the  fungus  still  continued  to  suffer  from  nomencla- 
ture frightfulness.     The  synonomy  is  as  follows  : — 
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Syzygites  megalocarpus  Fr.  Syst.  Myc.  iii.  p.  329  (1832). 
Mucor  Asijergillus  Scop.  Fl.  Carn.,  ed.  ii.  p.  494  (1772). 
Mucor  ramoms  Bull.  Plant.  Yen.,  p.  116,  t.  480,  f.  3  (1791). 
Mucor  flavid us  Pers.  in  Eomer's  Neue  Mag.  Bot.  i.  p.  94  (1794). 
Miccor  rufus  Pers.  Synop.  p.  200  (1801). 
Aspergillus    globosus    Link,    Magazin    Naturforsch.    Freunde, 

Berlin  iii.  p.  16,  f.  15  (1809). 
Aspergillus  maximus  Link  in  Ehrenb.  Sylvae  Myc.  Berol.  p.  24 

(1818). 
Syzygites  megalocarpiis  Ehrenb.  in  Verhandl.  Gesell.  Natur- 
forsch. Freunde  Berlin,  p.  98  (1820). 
Monilia  spongiosa  Pers.  Mycol.  Eur.  p.  30  (1822). 
Aspergillus  laneus  Link,  Sp.  Plant,  vi.  1,  p.  66  (1824). 
Sporodinia  grandis  Link,  Sp.  Plant,  vi.  1,  p.  94  (1824). 
1  Azygites  Mougeotii  Fr.  Syst.  Myc.  iii.  p.  330  (1832). 
?  Stilbum  nodosum  Corda  Icon.  i.  p.  20,  t.  v.  f.  272  a. 
Sporodinia  dichotoma  Corda  Icon.  i.  p.  22,  t.  vi.  f.  284  (1837). 
Nematogonium  furnosum  Bonord.  Allgem.  Mvk.  p.  116,  t.  ix. 

fig.  186  (1851). 
Nematogonium  simplex  Bonord.  Allgem.  Myk.  p.   117,  t.  ix. 

fig.  187  (1851). 
?  Stilhodendrum  nodosum  Bonord.  Allgem.  Myk.  p.  118  (1851). 
Mucor  dicliotomus  Bref.  Untersuch.  iv.  p.  95,  t.  vi.  fig.  23-25 

(1881). 
Sp)orodinia  Aspe:rgillus  Schrot.  Schles.  Krypt.  fl.  iii.  1,  p.  209 

(1886). 
Sporodinia  megalocarpus  Lind,  Danish  Fungi,  p.  72  (1913). 

Fischer  in  Eabenhorst's  Krypt.  Fl.  iv.  p.  225  (1892)  quotes 
''Mucor  Syzygites  de  Bary,  1864,  Abh.  Senckenb,  Ges.  v.  p.  75," 
as  a  synonym.  (The  pagination  is  that  of  the  separate.)  The 
name  used  by  de  Bary  is,  however,  Syzygites  megalocarpus. 
Fischer  considers  Aspergillus  [Sporodinia)  Bellomontii  Mont. 
Ann.  Sci.  Nat.  4th  ser.  xii.  p.  181  (1859),  and  Sporodinia  Candida 
Wallr.  Fl.  crypt,  germ.  ii.  p.  317  (1833),  to  be  doubtful  synonyms 
of  Syzygites  megalocarpus. 

Fortunately  there  are  so  few  species  in  the  genus  that  very 
little  name-changing  will  be  necessary. 


TWO     NEW     ZEXMENIAS. 

By  S.  F.  Blake,  A.M. 

Zexmenia  columbiana.  Frutex  scandens  (?).  Caulis  pur- 
purascens  striatus  teres  tuberculato-strigillosus.  Folia  opposita 
oblongo-ovata  acuminata  basi  cuneata  vel  rotundato-cuneata 
obscurissime  denticulata  (dentibus  ca.  10-14-jugis  minutissimis 
subremotis)  utrinque  obscure  viridia  3  (sub-5)-nervia  (venis 
subtus  subreticulatis  prominentibus)  supra  minute  subdense  stri- 
gillosa  subtus  ad  venas  majores  tuberculato-strigillosa  inter 
venas  glanduloso-adspersa  et  sparse  strigillosa  1-1-3  dm.  longa 
2'5-3"6  cm.  lata,  ea  ramulorum  floridorum  multo  minora.     Petioli 
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strigillosi  supra  marginati  6-10  mm.  longi.  Capitula  numerosa 
ad  8  mm.  lata  in  ramulis  axillaribus  2-6-5  cm.  longis  cymoso-pani- 
culata  (ca.  7-20  per  ramulum) ;  folia  ramulorum  2-5-6  cm.  longa ; 
bracteao  ultimo  3-4  mm.  longa) ;  pedicelli  ca.  5  mm.  longi.  Discus 
7-8  mm.  altus  ad  6  mm.  dimetente.  Involucri  4-seriati  distincte 
gradati  3  mm.  alti  (basi  bracteis  1-2  oblongis  subherbaceis  ad 
3  mm.  longis  prcediti)  squamae  late  ovatae  (exteriores)  ad  ovales 
firma)  lineatcO  indurata)  coriacea)  pallida?  glanduloso-adspersae 
strigillosye  ciliolata)  apice  obtusa?  breviter  subherbacea.  Eadii  8 
flavi  oblongi  fertiles  ad  1-8  mm.  longi,  stylo  valde  exserto.  Corollae 
disci  flavidtc  in  dentibus  pubescentes  3-4  mm.  longse.  Palese 
obtustc  supra  strigillosa)  et  ciliolatas  5  mm.  longa).  x\chenia  radii 
(immatura)  trigona  trialata  in  angula  interiore  arista  2-8  mm. 
longa  in  angulis  exterioribus  squamis  duabus  ad  0-6  mm.  longis  et 
squamellis  ca.  2  intermediis  pryedita ;  ea  disci  (immatura)  valde 
compressa  anguste  alata  lineari-cuneata  glabra  2-2  mm.  longa ; 
aristae  2  tenues  erectjB  vel  divergentes  aequales  3  mm.  longae 
sursum  spinuloso-ciliolatae  basi  margine  angustissimo  1-2-squa- 
mellifero  conjunctie. 

Columbia:  alt.  244  m.,  Aguachica,  Prov.  Ocana,  November 
(1846-52),  L.  Schlwi  [distr.  Lmcle7i  277]  (type  in  hb.  Kew.).— 
Most  nearly  related  to  Z.  mikanioidcs  (Britton)  Blake,  Journ.  Bot. 
liii.  200  (1915),  but  readily  distinguished  by  the  smaller  heads 
and  different  involucre. 

Zexmenia  leucactis.  Frutex  ramosus  scandens  (?).  Cauhs 
tores  substriatus  cinereo-brunneus  dense  molliter  sordido-pilosus 
infra  glabratus ;  ramuli  axillares  late  patentes.  Folia  opposita 
ovata  acuminata  basi  rotundata  crenato-serrata  (dentibus  ca. 
27-jugis  depressis  mucronulatis)  3  (sub-5)-nervia  et  reticulata 
supra  obscure  cinerascentia  dense  tuberculato-hispida  et  -hispidula 
pilis  +  incurvis  subtus  densissime  submolliter  canescenter  pilosula 
pilis  brevibus  patentibus  basi  vix  tuberculatis  0-8-5  cm.  longa 
2-8-4  cm.  lata,  ea  ramulorum  minora.  I'otioli  breviter  aspere 
patenti-hispido-pilosi  7-10  mm.  longi.  Capitula  2-5  cm.  lata 
terminalia  et  in  ramulis  axillaribus  pauca  cymoso-paniculata ; 
pedicelli  breviter  sordido  pilosi  1-3-5  cm.  longi  monocephali.  Discus 
8-10  nmi.  altus  1-1-2  cm.  dimetente.  Involucri  3-sub-4-seriati 
ad  8  mm.  alti  squamae  (intimis  exceptis)  e  basi  ovata  indurata 
lanceolatae  herbaceae  acutae  patentes  vel  reflexae  subaequales  dense 
breviter  canescenter  hispido-pilostc,  intimai  breviores  ovales  non 
appcndiculatio.  Kadii  ca.  8  albi  ovales  fertiles  emarginati  in  dorso 
minute  puberuli  9  mm.  longi  5  mm.  lati.  Corolhe  disci  albidas  (?) 
in  dentibus  puberuho  5-5  mm.  longic  (tubo  1-6  mm.).  Paleaj 
subacuta^.  fore  glabric  7  mm.  longa\  Achonia  (disci)  fusco-nigres- 
centia  obovata  4  mm.  longa  2-8  nun.  lata  strigillosa,  in  alis  latis 
albidis  maculatis  sparsissime  ciliolata  ;  aristae  2  tenues  icquales 
3  nun.  longa);  squamcUa)  4  longioros  ad  0-6  mm.  longio  et  ca. 
8  multo  breviores,  in  cupulam  connattv)  et  cum  basibus  aristaru'm 
conjuncttO. 

Guatemala  :  Retalulcii,    iNIay,    1877,  Bernoulli  d-  Carlo  1396 
(type  in  hb.  Kew.). 
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SHORT     NOTES. 


A  Wandering  Lichen. — At  the  meeting  of  the  Essex  Field 
Club  on  28th  November,  1914,  "  Mr.  E.  Paulson  exhibited  speci- 
mens of  the  lichen  Parmelia  revoluta  var.  concentrica  Cromb., 
which  he  called  a  wandering  lichen  because  it  is  found  on  the 
grass  quite  unattached  to  any  substratum,  and  is  liable  to  be 
moved  about  by  the  wind  when  it  blows  with  any  force.  This 
variety  of  P.  revoluta  was  first  found  by  Sir  WiUiam  Trevelyan 
in  the  autumn  of  1855  on  Melbury  Hill  near  Shaftesbury,  Devon, 
and  at  that  time  a  suggestion  was  made  that  certain  Parmelias 
were  blown  from  trees  on  to  the  most  exposed  part  of  the  hill, 
and  that  there  they  continued  to  grow,  though  liable  to  be  turned 
over  and  blown  about  by  the  wind.  No  recent  records  of  the 
finding  of  the  plant  on  Melbury  Hill  have  been  made.  In  1904 
D.  J.  Scourfield  discovered  this  variety  on  the  downs  near  Sea- 
ford,  Sussex,  and  sent  it  to  friends  for  the  purpose  of  identifica- 
tion. No  attempt  appears  to  have  been  made  at  that  time  to  find 
out  more  about  its  peculiar  habit.  The  plant  is  now  fairly 
abundant  on  a  small  area  of  down  country  near  Seaford.  Search 
has  been  made  this  year — 1914 — by  Somerville  Hastings  and 
myself  of  the  downs  between  Eastbourne  and  Seaford,  but  we 
have  failed  to  find  it  anywhere  but  at  the  spot  already  indicated. 
The  plant  readily  breaks  up  in  wet  weather,  so  that  pieces  of  all 
sizes  get  scattered  about  on  the  grass.  The  larger  pieces  are 
mostly  more  or  less  spherical  in  shape.  The  outer  surface  is 
rough  owing  to  the  manner  in  which  the  extremities  of  the 
branches  of  the  thallus  are  rolled  back,  thus  producing  small 
points.  The  outside  of  a  sphere  is  greenish  grey,  while  the  inner 
under  surface  of  the  thallus  is  almost  black.  The  young  branches 
grow  over  and  cover  the  older  ones,  so  that  when  cut  through 
the  plant  exhibits  a  series  of  concentric  layers.  There  are  no 
trees  less  than  three  quarters  of  a  mile  from  the  Seaford  station 
for  this  plant,  and  trees  are  few  and  far  between  on  this  portion 
of  the  downs.  On  none  of  the  trees  in  the  Seaford  area  was  Par- 
melia revoluta  found.  After  careful  search  three  flints  were  seen 
on  which  the  lichen  was  growing,  and  there  is  no  doubt  whatever 
that  some  of  the  specimens  originated  on  the  flints  of  the  chalk. 
The  plants  are  fixed  by  the  rhizinae  very  loosely  and  easily  break 
off,  especially  in  wet  weather.  After  breaking  from  the  stone  the 
lichen  gets  constantly  blown  over  and  over  and  gradually  assumes 
the  spherical  form.  There  is  a  point  that  still  needs  explanation; 
it  is  this :  although  small  portions  of  the  plant  are  blown  about 
from  time  to  time,  the  area  on  which  it  is  found  at  Seaford  is 
very  small.  It  was  the  same  case  with  the  Melbury  plants.  The 
exhibit  included  some  excellent  photographic  lantern  slides  by 
Dr.  Somerville  Hastings." — Essex  Naturalist,  xviii.  25. 

AzoLLA  IN  THE  Lea  Valley. — Mr.  A.  W.  Graveson  having 
told  me  that  Azolla  occurred  at  Dobbs'  Weir,  on  the  Lea  Navi- 
gation near  Broxbourne,  it  seemed  desiral)le  to  ascertain  its  range 
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in  this  locality,  and  ^Yhether  it  was  continuous  with  the  Enfield 
site,  the  nearest  named  by  Mr.  A.  S.  Marsh  (Journ.  Bot.  1914, 
p.  211) ;  also  wliat  form  was  present.  The  following  observations 
were  made  in  November,  1914.  Following  the  canal  downward 
from  Rye  House  the  Azolla  was  first  noticed  about  a  quarter  of  a 
mile  above  Dobbs'  Weir.  In  the  overflow  from  the  canal  at  the 
weir  it  occurs  abundantly,  and  continues  in  great  plenty  as  far 
down  the  canal  as  Cheshunt  Lock.  Lower  down  it  occurs  more 
sparingly  as  far  as  Enfield  Lock,  and  probably  beyond.  The 
whole  of  the  material  seems  to  correspond  to  the  immature  state 
described  by  Mr.  W.  H.  Burroll  (Journ.  Bot.  1914,  p.  270),  being 
in  small  pieces,  the  margins  of  the  leaves,  and  indeed  the  whole 
upper  surtace,  conspicuously  red,  and  the  plant  lying  close  to  the 
surface  of  the  water.  Wherever  it  occurs  its  abundance  or 
scarcity  is  in  direct  relation  to  that  of  Levma  minor,  and  wherever 
the  latter  fails  to  get  a  footing  Azolla  is  also  absent ;  while  for 
some  miles,  where  Azolla  is  abundant,  it  would  be  difficult  to  find 
a  patch  of  Lemna  of  the  size  of  the  hand  in  which  Azolla  was 
not  present.  In  manj^  mixed  patches  it  may  be  detected  at  a 
distance  of  fifty  yards  or  more  by  the  prevailing  red  colour.  As 
to  the  probable  origin  of  the  plant  in  the  canal,  several  well- 
known  nurserymen  have  establishments  along  this  part  of  the 
Lea  Valley,  and  thus  it  may  easily  have  been  introduced  by  acci- 
dent or  design.  Dobbs'  Weir  and  Enfield  Lock  are  about  six 
miles  apart ;  and  as  the  canal  forms  the  county  boundary,  the 
area  lies  in  the  vice-counties  Herts,  Middlesex,  and  South  Essex. 
— Henry  Peirson. 

Carex  evoluta  Hartm.  in  Britain. — On  July  8th  I  was  col- 
lecting specimens  of  Carex  lasiocarpa  Ehrh.  {Jiliformis  L.)  at  the 
eastern  end  of  the  peatmoor  between  Edington  and  Street,  Somer- 
set, v.-c.  6,  where  it  was  known  to  tiie  late  Thos.  Clark  as  early 
as  1855.  Growing  with  it  was  a  larger  and  stiffer  sedge  which 
had  the  very  hairy  fruit  of  lasiocarpa,  but  the  more  general  habit 
of  small  C.  riparia,  typical  plants  of  which  were  growing  a  hun- 
dred yards  away  if  not  nearer.  I  took  this  to  be  a  hybrid,  and 
sent  fresh  specimens  to  the  British  Museum.  The  determination 
has  been  confirmed  from  dried  material  sent  to  Messrs.  A.  Ben- 
nett, C.  E.  Salmon,  J.  W.  White,  C.  Bucknall,  and  E.  S.  Marshall. 
Tliough  not  })reviously  seen  in  Britain,  Mr.  Bennett  says  it  has 
been  recorded  from  Sweden,  the  Kussian  Baltic  provinces,  Silesia, 
Bavaria  (?  extinct),  Saxony,  and  Transylvania.  Mr.  Salmon  has 
kindly  investigated  the  synonymy,  and  tells  me  that  two  named 
forms  of  the  liybrid  are  known  on  the  Continent,  and  that  my 
plant  seems  to  be  x  C.  evoluta  Hartm.  (1818)  (=C  Jilijormis 
>  riparia  Houy  (1912);  C.riparia  x  lasiocarpa  Asch.  &  Graeb. 
(1898));  and  not  x  C. pseudo-nntans  Boreau  (1885) ;  (=  C.  acumi- 
nata Eeichb.  (1846);  C.  s-padiccaxfiUformis  Aschers.  (1864); 
G.  filiformis  <riparia  Eouy  (1912)).  The  latter  has  leaves 
5-7  mm.  broad,  fruit  only  'S-'Sk  mm.  long,  and  glumes  as  long  as 
or  niucii  longer  than  the  fruits. — II.  Stuakt  Thompson. 
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Heleocharis  palusteis  Br.  var.  arenaria  Sender. — In  1911 
iny  friend  Mr.  A.  Wallis  sent  me  from  Drigg,  Cumberland,  one  or 
two  specimens  that  I  thought  might  prove  to  be  the  above  plant, 
but  the  material  was  not  quite  sufficient  to  justify  recording  it. 
This  season  a  better  supply  has  come  to  hand,  and  there  is  little 
doubt  that  var.  arenaria  is  its  proper  name,  which  was  described 
by  O.  W.  Sonder  (Fl.  Hamburg,  p.  22,  1851),  as  follows: 
"  y.  arenaria,  culmo  abbreviate  (digitali),  spica  oblongo-ovata." 
As  the  name  indicates,  the  plant  occurs  on  sand  dunes,  &c.  (an 
unusual  habitat  for  the  type) ;  it  is  small  in  stature  (my  examples 
are  3-8  cm.  high),  and  has  a  long  creeping  rootstock  (like  that  of 
Carex  arejiaria),  throwing  up  at  intervals  its  solitary  stems, 
which  are  usually  curved — a  feature  noted  by  Marsson,  Fl.  Neu- 
Vorpomm.  511,  1869.  The  habit  and  the  colour-scheme  of  the 
spikes  of  this  variety  might  lead  one  at  first  sight  to  consider  it  a 
small  state  of  H.  uniglumis,  but  on  closer  examination  the  glume 
character  and  sculpture  of  nut  clearly  show  it  must  be  placed 
under  H.  ixdustris. — C.  E.  Salmon. 

AsPERUGO  PROCUMBENS  IN  LINCOLNSHIRE. — An  early  record  for 
this  plant  is  given  incidentally  in  the  Diary  of^  Abraham  de  la 
Prijme  (1671-1701)  published  by  the  Surtees  Society  in  1869.  In 
a  letter  to  Sloane  written  from  Thorne  (of  which  place  he  was 
rector)  Feb.  2,  1701-2,  he  says,  "  I  sent  you  a  specimen  of 
Aparine  Plinii,  well  pictured  and  described  by  Johnston  (sic) 
upon  Gerrard,  but  not  found  by  the  industrious  Mr.  Eay  or  any 
of  our  learned  botanists,  that  I  have  heard  of,  growing  in  England. 
I  got  it  plentifully  in  a  garth  of  Eichard  Robinson's,  of  Broughton 
in  Lincolnshire,  amongst  the  corn."  The  mistake  of  Johnston 
for  Johnson  is  probably  that  of  the  transcriber,  as  Nathaniel 
Johnston,  the  Yorkshire  antiquary  (1637-1705)  is  frequently 
referred  to  in  the  volume.  The  description  of  the  plant  in  Ger. 
emac.  is  practically  identical  with  that  in  Gerard,  but  the  figure 
given  is  different. — James  Britten. 

"  Cotyledon  umbilicus  as  Spinach." — Under  this  heading  a 
note  (signed  "  G.  S.")  is  published  in  Loudon's  Gardeners'  Maga- 
zine for  1828,  p.  280 :  as  this  use  of  the  plant  is  not,  we  think, 
generally  known,  it  may  be  worth  reproducing.  "  It  struck  me 
one  day  lately,  while  walking  along  the  lanes  here  [in  Devon- 
shire] ,  the  banks  of  which  are  covered  with  Cotyledon  umbilicus, 
that  the  leaves  in  spring  might  prove  a  good  vegetable  for  the 
table.  I  accordingly  had  some  boiled,  and  assure  you  that  it  is 
excellent.  In  London  I  am  sure  it  would  be  considered  as  a 
luxury  so  early  in  the  season  as  February  and  March.  It  requires 
about  twenty  minutes  to  boil.  This  vegetable  has  this  great 
recommendation,  the  total  absence  of  all  stringiness.  I  can,  in 
short,  recommend  it  in  the  strongest  manner ;  and  in  the  south- 
west of  England  it  can  be  procurred  wild  in  any  quantity.  In 
consequence  of  its  great  succulency,  a  good  quantity  of  the  leaves 
are  required  to  make  a  dish  ;  but  here  a  child  may  gather  a 
suliicicut  quantity  in  a  few  minutes." 
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WoLFFiA  MicHELii. — Tliis  duckweecl  was  first  noticed  by  me 
on  June  19th  this  year  in  great  abundance  in  a  small  isolated 
pond  on  Ashcott  Heath.  The  plant  had  been  recorded  by  the 
Rev.  E.  S.  Marshall  in  the  neighbourhood  of  Taunton  three  or 
four  years  previously,  but  until  this  year  had  not  been  noticed  in 
the  Bristol  district.  On  July  31st  I  again  found  Wolffia  in  a 
pond  near  Brent  Knoll  Station,  and  a  week  later  came  across  it 
for  the  third  time  in  a  rhine  between  Edington  and  Shapwick 
Station,  on  the  North  Somerset  peat  moors.  Mr.  Cedric  Bucknall 
also  discovered  it  in  a  pond  between  Berrow  village  and  Lymp- 
sham  in  July. — Cecil  Sandwith. 

ScoEzoNERA  HUMiLis  L.  —  This  interesting  plant  was  first 
noticed  by  Noel  G.  Sandwith  on  August  20th,  1914,  growing  in  a 
damp  meadow  in  East  Dorset,  and  was  identified  by  Mr.  J.  W. 
White,  of  Bristol.  The  plant  was  apparently  growing  under 
perfectly  natui'al  conditions  amongst  other  Coynjjositce,  and  in 
June  this  year  a  large  number  of  plants  were  noticed  flowering  in 
this  locality. — Cecil  Sandwith. 


REVIEW. 

Fungoid  Diseases  of  Farm  and  Garden  Crops.  Thomas  Milburn, 
with  a  Prefatory  Note  by  E.  A.  Bessey.  Longmans, 
Green  &  Co.    1915.    v.-x.  +  118pp.    31  text  figures.    2s.net. 

This  introduction  to  the  study  of  plant  diseases — a  small  book 
of  attractive  appearance  and  large  print — has  been  compiled 
primarily  for  the  use  of  farmers,  gardeners,  and  agricultural 
students.  There  is  no  doubt  that  there  is  need  for  a  book  which 
will  give  a  sound  introduction  to  the  study  of  plant  patholog)*. 
It  cannot  be  said  that  we  are  inundated  with  English  books  deal- 
ing with  plant  diseases,  and  those  we  have  are,  on  the  whole, 
quite  unsatisfactory — in  fact,  the  subject  itself  is  regarded  by 
most  people  in  the  way  it  was  regarded  at  the  time  of  Berkeley. 
Meanwhile,  there  is  every  reason  why  farmers  and  gardeners 
should  be  given  help  to  understand  the  ravages  to  which  crops 
are  subjected.  The  present  book  is  concerned  with  the  principal 
diseases  of  crops.  Tlie  first  chapter  deals  with  general  informa- 
tion, the  remainder  with  fungoid  diseases  of  cereals,  of  leguminous 
plants,  of  potatoes;  of  conifers,  and  of  mangels  and  beet ;  there  is 
an  appendix  of  five  pages  treating  of  fungoid  diseases  of  animals. 
Tlie  fungi  are  grouped  into  tlieir  classes  in  each  chapter  ;  then 
under  separate  headings  are  given  symptoms,  cause,  and  pre- 
ventive measures.  The  descriptions  under  these  headuigs  are 
simple,  and  appear  on  the  whole  sound,  althougli  wo  may  doubt 
whether  some  of  the  very  abbreviated  accounts  will  be  found-  of 
mucli  use. 

The  author  does  not  seem  to   have  always  held  in  mind  the 
circle  of  readers  for  whom   his   book   is  intended.     We  are  not 
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talking  of  the  style  of  the  book,  which  contains  clear  stateinents, 
although  it  will  not  arouse  the  interest  of  readers  ;  for  instance, 
there  is  much  that  is  admirable  in  the  introductory  chapter,  but 
it  seems  out  of  place  to  have  such  a  schematic  arrangement  of 
the  vegetable  kingdom  as  displayed  on  p.  37  and  "  explained  "  in 
adjacent  pages,  especially  as  it  is  an  American  scheme  which  is 
not  adopted  in  this  country.  Again,  chap.  ii.  begins  :  "  Smuts. 
Class:  Teliosporeas ;  Order:  Ustilaginales;  Family:  Ustilaginaceae.' 
Apart  from  Teliosporese,  which  is  a  name  not  used  in  this  country, 
it  gives  one  "  some"  shock  to  find  such  a  heading  to  a  chapter 
in  a  book  of  this  kind.  Another  point  which  calls  for  attention 
is  the  way  in  which  the  names  of  fungi  are  written.  In  some 
cases  authorities  are  given,  in  others  they  are  omitted.  Further, 
there  is  very  great  irregularity  in  the  bestowal  of  initial  capitals 
to  specific  names.  The  statement  on  p.  79  concerning  the 
oospores  of  Phytophtliora  infestans — "  Pethy bridge  has  shown  that 
they  are  identical  with  the  oospores  formed  by  P.  enjthroseptica, 
which  causes  pink  rot  of  potatoes  "—is  incorrect. 

The  figures  on  the  whole  are  good,  though  some  are  rather 
crude.  In  spite  of  its  faults  the  book  is  one  that  will  appeal  to 
those  who  are  anxious  to  know  the  elements  of  the  subject ;  the 
preventative  measures  are  also  put  forth  clearly  and  briefly. 

J.  Kamsbottom. 


BOOK-NOTES,     NEWS,    dx. 


The  Essex  Naturalist  (Jan. -June,  vol.  xviii.  parts  1-6)  con- 
tinues to  keep  up  its  position  as  one  of  the  best  magazines  issued 
by  local  societies.  Miss  Lister  calls  attention  to  a  plate  (t.  96)  in 
Micheli's  Nova  Plantarum  Genera  (1729),  which  is  dedicated  to 
Samuel  Dale,  and,  with  the  two  preceding  it,  contains  the  first 
good  illustrations  of  Mycetozoa ;  Miss  Lister  also  contributes  a 
list  of  the  Mycetozoa  met  with  last  October  during  the  fungus 
foray  in  Epping  Forest.  Mr.  W.  Howard  describes  abnormal 
flowers  of  Ulex  europceus,  corresponding  closely  with  those  de- 
scribed by  Mr.  Donald  Matheson  in  this  Journal  for  1885,  p.  157. 
An  interesting  note  by  Mr.  Paulson  on  ParvieUa  revohita  var. 
concentrica  is  reproduced  on  p.  308. 

It  is  not  only  from  the  daily  press  that  strange  things  come 
up  to  look  at  us.  The  Botanical  Journal,  "  the  official  organ  of 
the  Eoyal  Botanic  Society  of  London,"  in  its  July  issue,  tells  us 
that,  "  curiously  enough,  no  scientific  description  of  [Ejjigcea 
vepens']  appeared  till  two  years  ago."  A  reference  to  Linn.  Sp. 
PI.  395  (1753)  will  dispel  this  illusion.  The  editor  of  the  Journal 
points  out  that  the  Society  exists  "  to  carry  on  systematic 
botanical  research  and  education,"  and  there  is  evidently  abundant 
scope  for  the  latter  on  the  Society's  own  premises. 

We  regret  to  record  the  deaths  of  Messrs.  R.  M.  Barrington 
and  F.  H.  Davey,  of  whom  notices  will  appear  in  due  course. 
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THE     FUNGI     OF    EAST    DORSET. 
By  the   Rev.  E.  F.  Linton,  M.A.,  F.L.S. 

Two  of  the  last  visits  which  the  late  Rev.  Wm.  R.  Linton 
paid  me  fell  in  the  autumn  months,  and  he  pointed  out  to  me 
several  fungi  on  these  occasions  with  which  he  had  become 
familiar  in  South  Derbyshire.  His  copy  of  Massee's  British 
Fungus-Flora  (3  vols.  1893,  vol.  iv.  1895)  came  to  me  by  gift  after 
his  death,  and  showed  that  he  had  been  in  the  habit  of  noting  in 
the  margin  of  that  work  the  species  he  had  seen  in  the  neighbour- 
hood of  Shirley,  where  he  had  lived  as  vicar  of  the  parish  for 
twenty  years  in  that  county. 

Consequently  I  began  to  collect  and  record  the  fungi  in  my 
part  of  the  county  of  Dorset,  and  as  the  interest  grew,  I  gradually 
extended  my  researches  along  the  eastern  borders  of  the  county, 
from  Alderholt  and  Cranborne,  a  little  to  the  north,  to  Branksome 
Park,  near  Bournemouth,  and  Poole  Harbour,  in  the  south.  From 
the  intervening  country  within  a  few  miles  of  Wimborne  Minster 
two  ladies  aided  me  by  collecting  in  their  respective  districts, 
Mrs.  E.  W.  Baker  and  Mrs.  Pringle,  whose  names  are  appended 
to  their  records. 

As  my  acquaintance  with  this  branch  of  botany  was  very 
slight,  all  my  specimens,  and  those  contributed  by  the  friends 
who  gave  me  their  assistance,  were  referred  to  Mr.  J.  F.  Rayner, 
F.R.H.S.,  of  Southampton,  whose  excellent  papers  on  the  fungi 
of  the  New  Forest  testify  to  his  thorough  knowledge  of  the 
fungi  of  a  neighbouring  and  very  prolific  district ;  and  to  whose 
courtesy  and  unfailing  readiness  to  assist  I  am  greatly  indebted 
for  the  accurate  naming  of  nearly  all  the  species  here  recorded. 
A  few,  chiefly  minuter  organisms,  were  identified  for  me  at  Kew 
by  the  kindness  of  the  Director  of  the  Royal  Gardens  and  some  of 
his  staff. 

The  district,  as  defined  above,  is  almost  entirely  on  a  tertiary 
formation  and  light  sandy  soils  preponderate  ;  the  chalk  occurs 
in  Cranborne  and  St.  Giles,  and  a  strip  of  heavier  soils,  the 
London  Clay  and  the  Woolwich  and  Reading  beds,  passes  tlirough 
Edmondsham,  and  divides  the  sandy  district  from  the  chalk. 

During  the  last  two  seasons  Mr.  C.  B.  Green,  of  Swanage, 
hearing  of  my  work,  offered  to  collect  for  me  in  Purbeck ;  and, 
having  some  previous  knowledge  of  fungi,  he  soon  added  a  great 
many  locality  notes  and  several  species  to  my  list  from  the  east 
part  of  South  Dorset,  including  Septoria  cuonymi-japonicc^  Passe- 
rini,  a  species  which  is  now  to  Great  Britain.  Mr.  Green  also 
has  submitted  to  Mr.  Rayner  all  the  species  he  collected  with 
which  he  was  not  previously  familiar. 

Any  mycologist  wishing  for  more  precise  details  of  localities 
than  those  given  in  this  paper  may  find  fuller  particulars  in  the 
Proceedings  of  the  Dorset  Natural  History  and  Antiijuariaji  Field 
Club  (vol.  XXXV.  1914,  and  vol.  xxxvi.  1915),  for  which  I  originally 
prepared  a  "Tentative  Account  of  the  Fungi  of  East  DorseC,"  and 
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in  which  the  actual  woods,  fields,  &o.,  are  mentioned  by  name, 
and  not  merely  the  parishes. 

In  regard  to  the  order  of  classes,  families,  &c.,  I  have  followed 
Mr.  J.  F.  Eayner  in  his  Guide  to  the  Fungi  and  Mycetozoa  of  the 
Nezv  Forest  (later  edition,  1911),  in  the  preface  to  which  he  writes 
that  the  classification  and  nomenclature  are  revised  according  to 
the  most  recently  accepted  ideas.  The  order  of  the  species  is 
that  of  Massee's  British  Fungus-Flora  (referred  to  above),  since 
my  notes  and  memoranda  are  entered  in  my  copy  of  that  work. 

Class  I.     BASIDIOMYCETES. 

Order  I.     Hymenomycetes. 

Family  1.     Agaricine^  Fr. 

*  LeucosporcB  (spores  more  or  less  white). 

Amanita  phalloides  Fr.  Not  uncommon  ;  wood  north  of  Corfe 
Castle,  C.  B.  Green.  Copses  and  woods  in  Edmondsham  ;  Sutton 
Holms ;  near  Cranborne ;  Alderholt. — A.  viappa  Fr.  Two  woods 
in  Edmondsham,  and  another,  Sutton  Holms,  often  referred  to  in 
this  paper,  a  mile  to  the  south. — A.  panther ina  Fr.  Scarce, 
poisonous;  Castle  Hill  Wood,  near  Cranborne ;  and  Birches  Copse, 
near  Sutton  Holms. — A.  muscaria  Fr.  (Latin,  "mzisca,"  a  fly, 
since  this  species  was  formerly  used  for  fly-papers).  Near  Corfe 
Castle ;  Scotland  Farm  ;  Arne  and  Encombe  Woods,  C  B.  Green. 
Ferndown,  Mrs.  Pringle.  Cole  Hill,  near  Wimborne  Minster. 
Sutton  Holms. —  A.  strohiliformis  Vitt.  Kare;  Sutton  Holms 
(TF.  B.  Linton). — A.  ruhescens  Fr.  Wood  north  of  Corfe  Castle, 
C.  B.  Green.  Mt.  Pleasant,  Horton.  Edmondsham.  Broadstone. 
— A.  spissa  Fr.  Local;  two  woods  in  Edmondsham.  Maldry 
Wood,  St.  Giles.     Near  Alderholt. 

Ainanitopsis  vaginata  Koze.  Two  copses  in  Edmondsham  ; 
and  Sutton  Holms. 

Lepiota procera'Ex.  "Parasol  mushroom"  ;  frequent.  About 
Swanage,  plentifully;  Ballard  and  Nine  Barrow  Downs;  near 
Corfe  Castle ;  Creech  Down,  C.  B.  Green.  Edmondsham  Park 
and  Furze  Common  Copse. — L.  gracilenta  Kromb.  Edmondsham. 
— L.  rachodes  (Vitt.)  Fr.  Not  common.  Furze  Common  Copse, 
Edmondsham. — L.  holosericea  Fr.  Eare  ;  Nine  Barrow  Down, 
Swanage,  C.  B.  Green. — L.  amianthina  Scop.  Infrequent.  A 
copse  in  Edmondsham.     Mt.  Pleasant,  Horton. 

Armillaria  mellea  Vahl.  Edible ;  common.  In  a  meadow, 
Studland,  C.  B.  Green.  Witchampton,  Mrs.  E.  Baker.  Two 
woods  in  Edmondsham.  Sutton  Holms.  —  A.  mucida  Schrad. 
"Beech  Disease."  Eempstone  Wood;  Creech  Grange,  C.  B. 
Green.  St.  Giles  Park.  Beckington  Beeches,  St.  Giles  to  Gussage. 
Edmondsham. 

Tricholoma  equestre  Linn.  Eare.  Plantation,  Alderholt.  Pine 
wood,  Broadstone.  —  T.  portentosum  Fr.  Woods  and  copses, 
Edmondsham. — T.  acerhum  Bull.  Uncommon.  Castle  Hill  Wood, 
Edmondsham  to  Cranborne.  Maldry  Wood,  St.  Giles. — T.  albo- 
I>run7ie2im  Pers.    Two  woods,  Edmondsham. — T.  rutilans  Schaeff. 
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Pine  wood,  Corfe  Castle,  C.  B.  Green.  Lower  Mannington,  Mrs. 
Baker.  Alderholt.  Cranborne.  Copses,  Edmondsham.  Near 
Mfc.  Pleasant. — T.imhricatumYv.  Alderholt.  Cranborne.  Creech 
Hill  Wood,  St.  Giles. — T.  murinaceum  Bull.  Rare ;  Great  Down 
Copse,  Edmondsham.  —  T.  terreum  Schaeff.  Near  Swanage ; 
Durlston  ;  Kingston;  Quince  Hill  Wood,  C.  £.  Gree7^.  Alderholt. 
Edmondsham.  St.  Giles  Park.  Colehill,  Wimborne.  —  Var. 
argyraceum.  Plentiful  in  Durlstone  Plantations,  C.  B.  Green. — 
T.  saxionaceum  Fr.  Castle  Hill  Wood,  Edmondsham.  Sutton 
Holms. — T.  virgatum  Fr.  Rare  ;  plantation,  Alderholt. — T.  sul- 
phureum  Fr.  Witchampton,  Mrs.  Baker.  Goatham,  and  a  copse 
in  Edmondsham. — T.  lasciviim  Fr.  Rare.  Furze  Common  Copse, 
Edmondsham. — T.  album  Schaeff.  Rare.  Great  Down  Copse, 
Edmondsham. — T.  personatumYx.  "Blewits."  Swanage;  Her- 
ston  ;  Nine  Barrow  Down  ;  Corfe  Meadows,  C.  B.  Green.  Furze 
Common  Copse,  Edmondsham,  W.  E.  Linton. — Var.  sacrum,  a 
pale-coloured  form,  near  Beckington  Beeches,  St.  Giles. — T.  nudum 
Bull.  Durlston  ;  Bushey,  G.  B.  Green.  Crichel ;  Witchampton, 
Mrs.  E.  W.  Baker.  Woods,  Edmondsham.  Woods,  St.  Giles. — 
2\  grammopodium  Bull.  Bushey,  G.  B.  Green.  Copse,  Edmond- 
sham. Branksome  Park. — T.  sordidumYr.  Swanage;  Durlston; 
Herston  ;  ha^ngton,  C.  B.  Green. — T.  pcedidumYv.  Rare.  Peveril 
Down,  and  above  Swanage  quarries,  C.  B.  Green. 

Clitocyhe  nehularis  Batsch.  Nine  Barrow  Down  ;  down  near 
Chapman's  Pool,  G.  B.  Green.  Witchampton,  Mrs.  E.  W.  Baker. 
Cranborne.  Edmondsham. — G.  clavipes  Pers.  Only  seen  in  Furze 
Common  Copse,  Edmondsham. —  C.  odora  Bull.  Wood  south  of 
Alderholt  Park.  Sutton  Holms. — C.  rividosa  Pers.  Uncommon. 
Downs  near  Chapman's  Pool,  an  abnormal  form,  C.  B.  Green. 
Pasture,  Edmondsham. — C.  cerussata  Fr.  Not  common.  Plan- 
tation near  Cranborne. — G.  i)hyllophila  Pers.  Uncommon  ;  Great 
Down  Copse,  Edmondsham. — C.  pitkyophylla  Fr.  Rare.  Furze 
Common  Copse,  Edmondsham.  —  C  candicans  Pers.  Furze 
Common  Copse. —  C.  maxima  Gacrtn.  k  Mey.  Two  copses, 
Edmondsham.  Sutton  Holms.  —  C.  infundibuliformis  Schaeff. 
Edible.  Durlston ;  Langton  ;  Studland,  C.  B.  Greeyi.  Plantation 
near  Cranborne. — G.  geotropa  Bull.  Two  woods,  Edmondsham. 
Maldry  Wood,  St.  Giles. — C.invcrsa '&co^.  Not  common;  in  two 
woods,  Edmondsham.  —  C.  flaccid  a  {So\s\)  Fr.  Bushey,  C.  B. 
Green.  Furze  Common  Copse,  Edmondsham.— C  cyathiformis 
Bull.  Rare.  Near  Swanage,  C.  B.  Green.  Maldry  Wood, 
St.  Giles.  —  G.  hrumalis  Fr.  Not  common.  Copse  near  Mt. 
Pleasant,  Horton.  Branksome  Park. — C.  metachroa  Fr.  Not 
very  common.  Broadstone.  Near  Cranborne.  Copse,  Edmond- 
sham.— C.  ditopoda  Fr.  Furze  Common  Copse.  Sutton  Holms. 
— C.  fragrans  (Sow.)  Fr.  Quince  Hill  Wood,  Langton,  C.  B. 
Greeyi.  Lower  Mannington,  Mrs.  E.  W.  Baker.  Maldry  Wood, 
St.  Giles.     Sutton  Holms.     Forndown. 

Laccaria  laccata  Berk.  Common.  Godlingstone  Heath,  C:B. 
Green.  Ferndown,  Mrs.  Pringle.  Plantations,  Alderholt,  and 
near  Cranborne.    Several  woods  in  Edmondsham.    Sutton  Holms. 

aJ     A     «J 


316  THE    JOURNAL    OF    BOTANY 

— Var.  amethystina  Yaill.  Pine  wood,  Corfe  Castle,  G.  B.  Green. 
Witchampton,  Mrs.  Baker.  Ferndown.  Sutton  Holms.  Martin 
Wood. 

CoUybia  radicata 'Rehl.  Edible;  not  very  common.  Kingston 
woodlands,  C.  B.  Green.  Castle  Hill  Wood,  Edmondsham.  Wood- 
land by  St.  Giles  Park. — G.  maculata  A.  &  S.  Durlston ;  near 
Scotland  Farm  ;  Godlingstone  Heath  ;  pine  wood  north  of  Corfe 
Castle,  abundant ;  Creech  Heath,  G.  B.  Green.  Ferndown,  Mrs. 
Pringle.  Plantation  near  Alderholt.  Copses  in  Edmondsham 
and  near  Mt.  Pleasant,  Horton. — C.  butyracea  Bull.  Nine  Barrow 
Down ;  Durlston  plantations  ;  pine  woods  at  Bushey,  and  north 
of  Corfe  Castle,  G.  B.  Green.  Eather  common  in  two  woods, 
Edmondsham.  Plantation  near  Cranborne. —  G.  velutipes  (Curt.) 
Fr.  Nine  Barrow  Down,  G.  B.  Green.  Edmondsham.  St.  Giles 
Park.  Ferndown. — G.  conjiuens  Pers.  Eare.  Furze  Common 
Copse,  Edmondsham.  Creech  Hill,  St.  Giles. — G.  conigena  Pers. 
Lower  Mannington,  Mrs.  E.  W.  Baker.  Edmondsham.  Broad- 
stone.  Branksome  Park. — G.  cirrhata  (Schum.)  Fr.  Eare.  Two 
woods,  Edmondsham.  —  G.  tenacella  (Pers.)  Fr.  Uncommon. 
Ferndown,  Mrs.  Pringle.  Witchampton,  Mrs.  Baker. — G.  dryo- 
phila  (Bull.)  Fr.  Wood,  Edmondsham.  Near  Cranborne. 
Ferndown.  —  G.  extuberans  Fr.  Eare.  Furze  Common  Copse, 
Edmondsham. 

Mycena  capillaris  (Schum.)  Fr.  Eare.  Creech  Hill  Wood, 
St.  Giles. — M.  corticola  (Schum.)  Fr.  Not  common.  Edmond- 
sham. Sutton  Holms. — M.  discopoda  L6v.  Eare.  Edmondsham. 
— M.  rorida  Fr.  Eare.  Wood  in  Goatham,  Edmondsham. — M. 
clavicularis  Fr.  Uncommon.  Broadstone.  —  M.  epipterygia 
(Scop.)  Fr.  Eare.  Two  copses,  Edmondsham.  St.  Giles. — 
M.  leucogala  Cooke.  Ferndown.  Copses,  Edmondsham.  —  M. 
galopoda  (Pers.)  Fr.  Not  common.  Two  copses,  Edmond- 
sham.— M.  sanguinolenta  Fr.  Branksome  Park.  Sutton  Holms. 
Edmondsham.  St.  Giles.  —  M.  Iris  Berk.  Eare.  Furze 
Common  Copse,  Edmondsham.  —  M.  filopes  (Bull.)  Fr.  Ed- 
mondsham and  Goatham.  St.  Giles  Park.  —  M.  pullata  Berk. 
&  Cke.  Eare.  Broadstone.  —  M.  ammoniaca  Fr.  Uncommon. 
Wood,  Edmondsham. — M.  vietata  Fr.  Lower  Mannington,  Mrs. 
Baker.  Copse,  Edmondsham,  W.  B.  Linton. — M.  consimilis  Cooke. 
Very  rare.  Castle  Hill  Wood,  Edmondsham.  —  M.  stannea  Fr. 
Goatham.  Edmondsham. — M.rugosa'Fx.  'Ferndown, Mrs.  Pringle. 
Witchampton,  Mrs.  E.  W.  Baker.  Edmondsham.  Maldry  Wood, 
St.  Giles.  —  M.  galericulata  (Scop.)  Fr.  Common.  Copses, 
Edmondsham  and  Goatham.  Cranborne.  St.  Giles  Park.  Sutton 
Holms. — M.  polygramma  (Bull.)  Fr.  Eare.  Two  copses  on  the 
south  borders  of  Edmondsham. — M.  tintinnabukim  Fr.  New 
Swanage,  G.  B.  Green.  Plantation,  Goatham  by  Edmondsham. — 
M.  lactea  (Pers.)  Fr.  Uncommon.  Ferndown,  Mrs.  Pringle. 
Edmondsham.  —  M.  luteoalba  Bolton.  Eare.  In  one  copse, 
Edmondsham. — M.  pura  (Pers.)  Fr.  Witchampton,  Mrs.  E.  W. 
Baker.     Edmondsham.     St.  Giles  Park.     Near  Cranborne. 

Omphalia  umbellifera  (L.)  Fr.     Sutton  Holms  ?,  W.  B.  Linton. 
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—  0.  umhratilis  Fr.     Eare.     Broadstone.  —  0.  fibula  (Bull.)  Fr. 
Not  common.     Wood,  Edmondsham.     Copse  near  Sutton  Holms. 

Pleiirotus  7thnarius  Bull.  Eare.  Crichel,  Mrs.  E.  W.  Baker. 
— P.  ostreatus  (Jacq.)  Fr.  "Tree  oyster."  Not  common.  St. 
Giles  Park. — P.  porrigens  Pars.  Eare.  Withy  Beds,  Crichel, 
Mrs.  E.  W.  Baker. 

Hygropliorus  ceraceus  (Wulf.)  Fr.  Infrequent.  Near  the 
Station,  Alderholt. — H.  coccineus  (Schseff.)  Fr.  Swanage  ;  Corfe 
Castle,  G.  B.  Green.  Witchampton,  Mrs.  Baker.  By  Martin 
Wood,  Miss  V.  Linton.  Cranborne.  Edmondsham  and  Eomford. 
— H.  miniatus  Fr.  Nine  Barrow  Down ;  Langton ;  Corfe  Castle, 
C.  B.  Green.  Two  woods,  Edmondsham,  and  towards  Eomford. — 
H.  puniceus  Fr.  Corfe  Common,  C.  B.  Green.  Witchampton, 
Mrs.  E.  W.  Baker.  Edmondsham,  and  its  two  hamlets.  Goatham 
and  Eomford. — H.  obrusseus  Fr.  Uncommon.  Crichel,  Mrs. 
Baker.  Alderholt. — H.  conicus  Fr.  Creech  Heath,  C.  B.  Green. 
Frequent  in  and  near  Edmondsham. — H.  chlorophanus  Fr.  Nine 
Barrow  Down,  C.  B.  Green.  Crichel,  Mrs.  Baker.  Edmondsham. 
— H.  psittacinus  (Schgeff.)  Fr.  Swanage,  G.  B.  Green.  Witch- 
ampton, Mrs.  Baker.  Fields,  Edmondsham  and  Eomford. — 
H.  pratensis  Fr.  Not  common.  Goatham,  Edmondsham. — 
H.  virgineus  (Wulf.)  Cke.  Nine  Barrow  Down ;  Eempstone 
Heath,  G.  B.  Green.  Edmondsham.  Sutton  Holms.  Near 
Wimborne. — Var.  roseipes  Mass.  Near  Eomford. — H.  cossus  Fr. 
St.  Giles. — H.  hypotheius  Fr.  Broadstone.  Mt.  Pleasant.  Alder- 
holt.— H.  niveus  Fr.  Local.  Downs,  north  and  south  of  Swanage ; 
Herston  ;  Corfe  Common,  G.  B.  Green. 

Lactarius  torminosus  (Schaeff.)  Fr.  Edmondsham.  Sutton 
Holms. — L.  turpis  Fr.  Infrequent.  Ferndown,  Mrs.  Pringle. 
Copse  near  Edmondsham. — L.  insulsus  Fr.  Eare.  Sutton 
Holms. — L.  blennius  Fr.  Edmondsham.  Cranborne.  St.  Giles. 
— L.  pyrogalus  (Bull.)  Fr.  Goatham  and  Sutton  Copse,  near 
Edmondsham. — L.  chrysorrheus  Fr.  Alderholt.  Sutton  Holms. 
— L.  vellereus  Fr.  Near  Scotland  Farm ;  Langton,  G.  B.  Greeyi. 
Near  Eomford.  Maldry  Wood,  St.  Giles. — L.  dcliciosus  Fr. 
Edible;  local.  Near  Scotland  Farm,  G.  B.  Green.  Sutton  Copse, 
near  Edmondsham.  Branksome  Park. — L.  pallid  us  Fr.  Martin 
Wood,  Miss  V.  Linton.  Edmondsham. — L.  quietus  Fr.  Frequent. 
Lower  Mannington,  Mrs.  Baker.  Alderholt.  Several  copses  in 
and  near  Edmondsham. — L.  theiogalus  Bull.  Eare  and  local. 
Wood  north  of  Corfe  Castle,  G.  B.  Green. — L.  rufus  Scop. 
Poisonous,  frequent.  Alderholt.  Edmondsham.  Ferndown. 
Colehill,  Wimborne. — L.  fuliginosus  Fr.  Castle  Hill  Wood, 
Edmondsham. — L.  volemus  Fr.  Eare.  Edmondsham. — L.  seri- 
fluus  Fr.  Bushey  and  Eempstone,  G.  B.  Green.  Ferndown, 
Mrs.  Pringle.  Lower  Mannington,  Mrs.  Baker.  Several  woods 
in  Edmondsham.  Sutton  Holms.  Broadstone.  Branksome 
Park. — L.  initissimus  Fr.  Witchampton,  Mrs.  Baker.  Edmond- 
sham. Sutton  Holms. — L.  subdnlcis  Fr.  Eomford  and  Sutton 
Holms. 

Bussida  Fr.     Series  A.     Molles  (taste  mild). — li,  alutacea  Fr. 
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Edible ;  rare.  Copse,  Edmondsham. — B.  Integra  Fr.  Un- 
common. Sutton  Copse,  near  Edmondsham. — B.  piiellaris  Fr. 
Not  common.  Edmondsham. — B.  lactea  Fr.  Uncommon. 
Alderholt. — B.  nigricans  Fr.  Locally  common.  Alderholt. 
Four  copses  in  and  near  Edmondsham. — B.  adusta  Fr.  Alder- 
holt. Edmondsham. — B.  densifolia  Seer.  Quince  Hill  Wood, 
C.  B.  Green.  Edmondsham. — B.  ccerulea  Fr.  Local.  Herston  ; 
Studland  ;  Corfe  Castle,  C.  B.  Green. — B.  heterophylla  Fr.  Eare. 
Sutton  Holms. — B.  virescens  Fr.  Eare.  Birches  Copse,  near 
Edmondsham. — B.  furcata  Fr.  Edmondsham.  Sutton  Holms. 
— B.  vesca  Fr.  Edible.  Edmondsham,  three  copses.  Sutton 
Holms.  Ferndown. — B.  depallens  Fr.  Edmondsham. — B.  cyano- 
xantha  (Schgeff.)  Fr.     Edmondsham,  in  three  copses. 

Btissula  Fr.  Series  B.  Tenaces  (taste  acrid  from  the  first). — 
B.fellea  Fr.  Uncommon.  Two  woods,  Edmondsham. — B.  dri- 
meia  Cke.  Pine  woods,  Bushey  and  north  of  Corfe ;  Fitzworth 
and  Godlingston  Heaths,  C.  B.  Green.  Ferndown,  Mrs.  Pringle. 
Lower  Mannington.  Colehill,  Mrs.  Baker.  Branksome  Park. 
Alderholt. — B.  veternosa  Fr.  Eare.  Quince  Hill  Wood,  Langton, 
G.  B.  Green. — B.  ochroleuca  Fr.  Alderholt.  Two  copses, 
Edmondsham. — B.  fcetens  Fr.  Furze  Common  Copse,  Edmond- 
sham, and  Birches  Copse. — B.  emetica  Fr.  Poisonous,  like 
most  of  this  group.  Holt  Wood,  Mis.  Baker.  Woodland,  St. 
Giles  Park. — B.fragilis  Fr.  Edmondsham  and  Sutton  Holms. — 
Var.  violacea  Euelet.  Witchampton,  Mrs.  Baker.  Edmondsham. 
Ferndown. 

Cantharellus  cibarius  Fr.  Birches  Copse,  and  woods  in 
Edmondsham. — C.  aurantiacus  Fr.  More  common  than  the  last. 
Nine  Barrow  Down,  C.  B.  Green.  Colehill,  Mrs.  Baker.  Alder- 
holt. Edmondsham.  Broadstone.  Branksome  Park. — C.  tubcz- 
forynis  Fr.  Alderholt.  Edmondsham. — C.  ijifwidibuliformis  Fr. 
Eare.     Branksome  Park. 

NyctaUs  asterophora  Fr.     Eare.     Ferndown,  Mrs.  Pringle. 

Marasmius  peronatus  Fr.  Edmondsham.  Woodland,  St. 
Giles  Park. — M.oreades  Fr.  (Fairy  Eing  Champignon).  Edible; 
common.  Abundant  round  Sw^anage  ;  Ballard,  Nine  Barrow  and 
Creech  Down,  C.  B.  Green.  Edmondsham,  in  several  pastures. — 
M.  calopus  Fr.  Eare.  Plantation,  Alderholt. — 31.  ramealis  Fr. 
Witchampton,  Mrs.  Baker.  Woods,  Edmondsham. — M.  andro- 
saceus  Fr.  Castle  Hill  Wood,  Edmondsham. — 31.  Hudsoni  (Pers.) 
Fr.  Eare.  Holt  Wood,  3Irs.  Baker. — 31.  epip)hyllus  Fr.  Edmond- 
sham and  Goatham,  W.  B.  Linton.     Woodland,  St.  Giles  Park. 

Lentinus  cocklcatus  Fr.     Copse,  Edmondsham. 

Panus  stypticus  Fr.  Witchampton,  3Irs.  Baker.  Edmond- 
sham, common.     Maldry  Wood,  St.  Giles.     Ferndown. 

**  BhodosporcB  (spores  pink  or  salmon). 

Lenzites  betulina  Fr.     Birches  Copse,  south  of  Edmondsham. 
Pluteus  cervinus  (Schieff.)  Fr.     Witchampton,  3Irs.  Baker. 
Entoloma   sinnatum   Fr.      Maldry  Wood   or    Sutton   Copse. 
Sutton  Holms. — E.  lividmn  (Bull.)  Fr.     Edmondsham  Eectory 


THE  FUNGI  OF  EAST  DORSET  319 

grounds. — E.  prunuloides  Fr.  Uncommon.  Copse,  Edmond- 
sham. — E.juhatum  Fr.  Edmondsham,  in  two  woods. — E.  seri- 
celkim  Fr.  Eare.  Woodland,  St.  Giles  Park. — E.  rhoclopolium 
Fr.  Tjncommon.  Sutton  Holms. — E.  costat.um  Fr.  Between 
Eomford  and  Birches  Copse. — E.  sericeum  Fr.  Local.  Downs, 
north  of  Swanage ;  Corfe  Common,  C.  B.  Green. — E.  nidorosum 
Fr.     Edmondsham,  in  two  localities, 

Clitopilus  j)^'unulus  (Scop.)  Fr.  Edible;  hardly  common. 
Edmondsham  Eectory  garden,  and  in  two  copses. 

Leptoyiia  laminopoda  Fr.  Furze  Common  Copse;  and  Sutton 
Holms. — L.  solstitialis  Fr.     Eare.     Broadstone. 

Nolanea  pascua  (Pers.)  Fr.  Edmondsham  and  Eomford. 
Horton.     Broadstone. 

Glaudopus  variabilis  ^ .  G .  Smith.     Cranborne.     Edmondsham 
and  Birches  Copse. 

**=;=  Ochrospora  (spores  of  brown  tints). 

Pholiota  cegerita  Fr.  Eare.  On  ash,  Whitecliffe  Farm, 
Swanage,  C.  B.  Green. — P.  squarrosa  (Muell.)  Fr.  Very  local; 
edible.  Near  Kingston,  C.  B.  Green.  Witchampton,  Mrs.  Baker. 
Edmondsham  (once),  W.  B.  Linton. — P.  spectabilis  Fr.  Fern- 
down,  Mrs.  Pringle.  Near  Mount  Pleasant,  Horton. — P.  margi- 
nata  (Batsch.)  Fr.   Eare,  copse  in  Edmondsham,  near  Castle  Hill. 

Inocyhe  scabra  Fr.  Plantation  near  Cranborne.  Copse, 
Edmondsham.  St.  Giles  Park. — I.  lacera  Fr.  Eare.  Woodland, 
St.  Giles  Park. — I.  rimosa  (Bull.)  Fr.  Infrequent,  Edmondsham, 
sparsely. — I.  geophylla  (Sow.)  Fr.  Plantations  near  Alderholt 
and  Cranborne.  Here  and  there  in  Edmondsham. — I.  scabclla 
Fr.     Local.     Edmondsham.     St.  Giles  Park.     Sutton  Holms. 

Hebelojna  fastibile  Fr.  Frequent.  Bushey,  G.  B.  Green. 
Cranborne.  Edmondsham  and  Goatham.  Maldry  Wood,  St. 
Giles. — H.  glutinosum  (Lindg.)  Fr.  Not  common.  Dead  Man's 
Corner,  Cranborne. — //.  mesophamm  Fr.  Branksome  Park. — 
H.  crustulijiiforme  (Bull.).     Fr.     Sutton  Holms. 

Flammula  lupina  Fr.  Eare.  Edmondsham. — F.  carbonaria 
Fr.  Not  common.  Broadstone.  Branksome  Park. — F.flavida 
Schaeff.  Edmondsham. — F.  inopoda  Fr.  Eare.  St.  Giles  Park. 
— F.  Injbrida  Fr.  Very  rare ;  not  in  the  New  Forest  list.  Plan- 
tation north  of  Ferndown. — F.  sapinca  Fr.  Branksome  Park; 
Lower  Mannington,  Mrs.  Baker.  Broadstone. — F.  ochrochlora  Fr. 
Plantation  near  Cranborne.     Edmondsham, 

Naucoria  mclinoides  (Bull.)  Fr.  Stanridge  plantation,  Cran- 
borne.— N.  semiorbicularis  (Bull.)  Fr.  Uncommon.  Alderholt. 
Broadstone.     Ferndown. 

Galera  hypnorum  (Batsch.)  Fr.  Edmondsham.  Sutton  Holms. 
Ferndown.  Broadstone. — G.  /t'/jt'ra  (Schmff.)  Fr.  PeverilDown; 
near  Swanage  on  the  north ;  Corfe  Common  ;  Encombe  Downs, 
C.  B.  Green. 

Tubaria  furfur acea  (Pcrs.)  W.  G.  Smith.  Swanage ;  Durlston, 
C.  B.  Green.  Ferndown,  il/rs.  P;-/»r//c.  Edmondsham;  Goatham 
and  Birches  Copse. 
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Crepidotus  mollis  Fr.  On  dead  ash,  Encombe,  C  B.  Green. 
On  dead  apple  trunk,  Edmondsham.— C  applanaUis  Fr.  Edmond- 
sham. — G.  alveolus  Lasch.  Rare.  Creech  Hill,  St.  Giles, 
W.  B.  Linton. — C.  epihryus  Fr.     Only  found  in  Sutton  Holms. 

Cortinarius  Fr.  For  convenience,  the  species  are  divided 
into  five  subgenera  : — 

1.  PhlegmaciiLm  Fr. — Cortinarius  varius  Fr.  Lower  Manning- 
ton,  in  pastures,  3Irs.  Baker. 

2.  Myxacium  Fr. — Cortinarius  viucifluns  Fr.  Not  common. 
Plantation  south  of  Alderholt.— C.  elatior  Fr.  Copses  in  Edmond- 
sham and  Birches  Copse. 

3.  Deri7iocybe  Fr. — Cortinarius  ochroleucus  Fr.  Not  common. 
Ferndown,  Mrs.  Pringle.  Woodland,  St.  Giles  Park. — C.  tabu- 
laris  Fr.  Not  common;  only  seen  in  Birches  Copse,  south  of 
Edmondsham. — C.  caninus  Fr.  Creech  Meadows,  C.  B.  Green. 
Two  woods  about  Edmondsham,  and  Sutton  Holms.  Alderholt. 
— C.  viyrtillinus  Fr.  Eare.  Sutton  Holms. — C.  cinnabarinus 
Fr.  Holt  Wood ;  Lower  Mannington ;  Cole  Hill,  Wimborne,  Mrs. 
E.  W.  Baker. — C.  cinnamomeus  Fr.  Branksome  Park.  Alder- 
holt.— Var.  semi  sanguineus  Fr.,  frequent  in  both  localities,  with 
the  type  ;  also  at  Ferndown. 

4.  Telamonia  Fr. — Cortinarius  torvus  Fr.  Sutton  Holms,  and 
two  woods  in  Edmondsham. — C.  Mnmileus  Fr.  Wood  north  of 
Corfe  Castle,  C.  B.  Green.  Birches  Copse,  south  of  Edmondsham. 
— C.  brunneus  Fr.  Edmondsham.  St.  Giles  Park. — C.  incisus 
Fr.  St.  Giles  Park.  Broadstone. —  C.  hemitrichus  Fr.  Castle 
Hill  Wood,  Edmondsham.  All  of  this  group  and  the  following 
are  rare  or  very  local. 

5.  Hygrocybe  Fr. — Cortinarius  armeniacus  Fr.  Birches  Copse. 
Not  in  the  New  Forest  list. —  C.  saturninus  Fr.  Witchampton, 
Mrs.  Baker.— C.  bi color  Clarke.  Castle  Hill  Wood. — G.jubannus 
Fr.  Lower  Mannington,  Mrs.  Baker.  Broadstone. —  C.  rigens  Fr. 
Edmondsham. — C.  decipiens  Fr.  Woods  in  Edmondsham.  Broad- 
stone.— C.  acutus  Fr.  Broadstone.  Sutton  Holms.  St.  Giles  Park. 
Alderholt. 

Paxillus  involutus  Fr.  Durlston  plantations ;  pine  woods, 
Bushey,  and  Corfe  Castle;  Langton,  G.  B.  Green.  Edmondsham. 
— P.  panuoides  Fr.     Ferndown. 

:;:::-.:;::;:  MelauosporcB  (sporcs  black  or  purplish  black). 

Agaricus  arvensis  Schseff.  "  Horse  Mushroom."  Ballard, 
Nine  Barrow  and  Creech  Downs ;  Creech  Meadow ;  on  downs 
west  of  the  lighthouse  a  spongy  cracked  form  occurs,  C.  B.  Green. 
Field  in  Edmondsham  and  towards  Eomford. — A.  campestris  L. 
"  Common  Mushroom."  Abundant  in  the  Purbeck  district ;  on 
the  chalk  downs  often  rough  and  warted,  C.  B.  Green.  Several 
fields  in  Edmondsham  and  from  there  to  Yerwood.  No  doubt 
frequent  in  the  district. 

iStropharia  cervginosa  (Curt.)  Fr.  Nine  Barrow  Down, 
C.  B.  Green.  Stanridge  plantation,  near  Cranborne.  Copse, 
Edmondsham. — S.  inuncta  Fr.     Not  common  ;  Edmondsham. — 
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S.  merdaria  Fr.  Corfe  Common ;  Nine  Barrow  Down,  C.  B.  Green. 
Edmondsham  to  Eomford. — S.  semiglohata  (Batsch.)  Fr.  Creech 
Heath,  C.  B.  Green.  Fields  in  Edmondsham  and  towards 
Eomford.     Branksome  Park. 

HypJioloma  suhlateritium  (Schacff.)  Fr.  Witchampton,  Mrs. 
Baker.  Near  Mount  Pleasant,  Horton.  Edmondsham.  Alder- 
holt. — II.  capnoides  Fr.  Lower  Mannington,  Mrs.  Baker.  Near 
Mount  Pleasant.  Copses,  Edmondsham  and  near  Alderholt. — 
H.  epixanthum  Fr.  Copse,  Edmondsham.  North  of  Ferndown. 
— H.  fascictdare  (Huds.)  Fr.  Very  common.  Swanage ;  Stud- 
land;  Durlston  ;  Herston  ;  Eempstone,  C  5.  G^'een.  Ferndown, 
Mrs.  Pringle.  Witchampton,  Mrs.  Baker.  Branksome.  Sutton 
Holms.  Edmondsham,  frequent  in  woods,  &c.  Alderliolt. 
Cranborne. — //.  velutinum  (Pers.)  Fr.  Not  common.  Edmond- 
sham.— H.  appendiculatum  (Bull.)  Fr.  Only  seen  in  Castle  Hill 
Wood. — H.  hydrophilum  (Bull.)  Fr.  Alderholt.  Edmondsham 
and  Goatham.     Ferndown. 

Psilocybe  semilanceata  Fr.  Edmondsham  and  Eomford. 
Sutton  Holms. — Var.  ccerulescens  Cooke.  Ehymes  Copse,  Ed- 
mondsham.— P.  spadicea  Fr.  Infrequent.  Sutton  Holms. — 
P.  fcenesecii  (Pers.)  Fr.  Copse,  Edmondsham  and  Sutton  Holms. 
— P.  ericaa  (Pers.)  Fr.  Very  local.  Studland  Heath,  C.  B.  Green. 
Psathyra  corrugis  (Pers.)  Fr.  Local.  St.  Giles  Park. 
Bolbitius  fragilis  Fr.  Nine  Barrow  Down,  C.  B.  Green. 
Edmondsham,  once.     Stanridge  plantation,  near  Cranborne. 

Coprinus  atramentarius  Fr.  Swanage  churchyard,  G.  B.  Green. 
Edmondsham,  and  towards  Sutton  Holms. — E.  fimetarius  Fr. 
Studland,  G.  B.  Green.  Scarce,  Edmondsham.  Near  Creech 
Hill,  St.  Giles. — G.  micaceus  Fr.  Durlston;  Encombe  Downs, 
C.  B.  Green.  Crichel,  Mrs.  Baker.  Edmondsham. — C.  comatus 
(Fl.  Dan.)  Pers.  Ulwell,  and  two  or  three  other  spots  near 
Swanage,  C.  B.  Green.  Edmondsham  ;  growing  out  of  hard 
ground  on  the  side  of  a  lane.— C.  deliqnescens  Fr.  Ulwell ; 
Combo  near  Swanage,  C.  B.  Green.  Edmondsham.  Creech  Hill 
Wood,  St.  Giles. — C.  tardus  Karst.  Creech  Hill  Wood  (probably 
this  species,  J.  F.  Bayjier). — G.  radiatus  Fr.  Seen  once  by  Mr. 
Eayner  in  an  Edmondsham  wood. — C.  domesticus  Fr.  ?  In 
garden  ground,  Swanage,  specimen  not  in  good  condition, 
C.  B.  Green. — C.  plicatilis  (Curt.)  Fr.  Pasture  in  Edmondsham 
surrounded  by  woods. 

Panceolus  campanulatus  (L.)  Fr.  Woodland  by  St.  Giles 
Park. — P.  phalcenarum  Fr.     On  dung,  Studland,  C.  B.  Green. 

Psathyrclla  gracilis  (Pers.)  Fr.  Herston,  C.  B.  Green. 
Alderholt.  Edmondsham.  Sutton  Holms. — P.  atoviata  Fr. 
Earo  and  local.  Eough  ground,  Swanage,  C.  B.  Green.  St. 
Giles  Park. — P.  disscininata  (Pers.)  Fr.  In  plenty  on  a  stone 
wall,  Swanage,  1915,  C.  B.  Green.     Sutton  Holms. 

Gomphidius  glutinosus  (Scha^ff.)  Fr.  Eare  and  local,  under 
conifers.     Fitzworth  Heath,  Purbeck,  C.  B.  Green. 

(To  bo  conchideil.) 
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FOUR    NEW     HETEEOSPERMAS. 

By  S.  F.  Blake,  A.M. 

Heterosperma"'  achaetum.     Annuum  tenellum  1-1-2-6  dm. 
altum  suberectum   ramosius.      Caulis  viridis    subquadrangularis 
bifariam   hispido-pilosulus,    ramis   inferioribus    laxis   patentibus. 
Folia   opposita   figura   deltoideo-ovata    simpliciter   pinnatilobata 
8-20  mm.  longa  12-23  mm.  lata  parce  hispido-pilosa,  lobis  3-5 
linearibus  crassiusculis  mucronatis  3-13  mm.  longis  0-5-1  mm. 
latis,  lobis  inferioribus  interdmn  lobulis  1-2  lateralibus  praBditis. 
Petioli  infra  ampliati  subscariosi  hispido-piloso-ciliati  5-11  mm. 
longi.     Capitula  pauca  (ca.  10-16)  pedunculos  nudos  quadrangu- 
latos  sparse  hispiduios  axillares  ssepe  oppositos  3-8-5-6  cm.  longos 
terminantia.      Discus   (anthesi)   3-8   mm.    alius   3    mm.   crassus 
(fructu)  4-5-5-3  mm.  altus  6-6*5  mm.  crassus.     Involucri  biseriati 
squamae  exteriores  3-4  herbacese  lineari-lanceolatae  acutae  mucro- 
natse  apice  excepto  hispido-ciliatae  4-5-6  mm.  longae  0-7-1  mm. 
latae,  basi  maturitate  paullum  induratse;  interiores  paullo  breviores 
ca.  6  membranaceae  glabrae  ovales  obtusae  flavido-brunneae  lineatae 
paleas  simulantes  sed  latiores.    Radii  3  pallide  flavi  fertiles  ovales 
profunde   bilobati   lobis    interdum    bidenticulatis  1-6  mm.    longi 
1  mm.  lati  (tubo  1-3  mm.  longo  excluso).    CoroUae  disci  aurantiaco- 
aurese  2-5  mm.  longae  (tubo  1-4  mm.),  faucibus  campanulatis  basi 
granulari-circumcinctis.       Paleae     oblongo-ovales     obtusiusculae 
Savidae   lineatae   scarioso-membranaceae    3-5-4-6   mm.   longae   ad 
1-5  mm.  latae.     Achenia  radii  ovali-obovata  glabra  valde  obcom- 
pressa  crustaceo-marginata  in  faciebus  1-nervia  nigrescentia  apice 
paullum  infiexo-cucullata  obtusiuscula  calva  3-3  mm.  longa  2  mm. 
lata;    ea  disci  similia  oblongiora   4*3  mm.  longa  1-2  mm.  lata 

Columbia:  alt.  2660m.,  Bogota,  1851-57,  Triana,  1397  (type, 
Brit.  Mus.) ;  also  Linden,  511  (ex  hb.  Triana),  without  locality 
(Brit.  Mus.). — The  only  South  American  species  with  truly  hnear 
leaf-lobes.  Very  distinct  in  its  completely  calvous  achenes,  in 
the  granular  or  glandulose  ring  at  the  base  of  the  throat  of  the 
orange-yellow  disk  corollas,  in  the  scarcely  appendaged  style- 
branches  and  scarcely  at  all  sagittate  anther- bases. 

Heterosperma  ovale.  Annuum  e  basi  ramosum  ramis  patulis 
procumbentibus  1-3-2-8  cm.  longis.  Rami  (vel  caules)  tenues 
virides  angulati  striati  bifariam  pilosi  simplices  vel  e  basi  parce 
ramosi.  Internodia  2-4  cm.  longa.  Folia  opposita  ovalia  vel 
rhomboideo-ovalia  acutiuscula  e  medio  ad  basin  late  cuneata 
Integra  supra  medium  serrato-dentata  (dentibus  3-4-jugis  depresso- 
deltoideis  mucronatis  sparse  tuberculato-ciliatis)  supra  sparse 
pilosa  subtus  glaberriraa  (pilis  2-3  ad  venas  obvenientibus  exceptis) 
vix  pallidiora  penninervia  (nervis  lateralibus  ca.  4-jugis)  punctulata 

*  The  generic  name  was  originally  published  by  Cavanilles  in  this  form  in 
1794,  and  again  used  by  him  in  1802  in  the  same  form.  Willdenow  without 
due  cause  changed  it  in  1804  to  Heterospermum,  in  which  he  has  been  followed 
by  later  authors  ;  but  the  original  form  should  be  retained. 
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1-2-1-7  cm.  longa  9-14  mm.  lata  in  petioles  hispido-piloso-ciliatos 
anguste  marginatos  3-6  mm.  longos  angustata.  Capitula  (1-3  per 
caulem)  in  pedunculis  nuclis  axillaribus  et  terminalibus  1-9-3  cm. 
longis  insidentia.  Discus  (anthesi)  5-5  mm.  altus  2-5  mm.  crassus 
(fmctu)  8  mm.  altus  (acheniis  inclusis)  6  mm.  latus.  Involucri 
biseriati  squamae  exteriores  4  herbaceae  anguste  oblongo-spathu- 
latse  obtusiusculae  hispido-ciliatse  5-5  mm.  longae  1-3  mm.  lattc ; 
interiores  ad  4  membranaceas  late  oblongoe  exterioribus  paullo 
breviores  obtusae  flavidee  lineatae  sparse  pilosae  pilis  laxis  multi- 
loculatis.  Eadii  non  visi.  Corollae  disci  flavse  glabrae  2-5  mm. 
longa)  (tubo  1  mm.).  PaleaB  oblongae  scarioso-membranaceao 
pallidac  lineatae  obtusiusculae  5'5  mm.  longae  1-4  mm.  latae.  Achenia 
radii  oblongo-obovata  in  marginibus  pauUulum  inflexa  valde 
crustaceo-marginata  in  faciebus  valde  1-nervia  nigrescentia  apice 
truncata  breviter  biaristata  4-5  mm.  longa  2  mm.  lata,  aristis 
retrorsim  spinulosis  0-6  mm.  longis ;  ea  intima  disci  lineari-fusi- 
formia  obcompressa  striata  apice  brevirostrata  (rostro  pallide 
flavescente)  non  marginata  5-8  mm.  longa,  aristis  2  retrorsim 
spinulosis  1-8  mm.  longis;  ea  intermedia  disci  similia  paullo  latiora 
brevius  rostrata  +  marginata.  Antherae  basi  parum  sagittatae. 
Styli  rami  sursum  parum  papilloso-hirtelli  appendice  lineari- 
lanceolata  papilloso-hirtella  priBditi. 

Santo  Domingo  :  near  Maniel  de  Ocua,  mountain  slopes, 
alt.  300  m.,  October,  1910,  Turckheim,  3639  (type,  Brit.  Mus.).— 
Distributed  as  H.  diversifoliiim  H.  B.  K.,  a  South  American  species, 
differing  widely  in  habit  and  leaf  form. 

Heterosperma  spathulatum,  Annuum  erectum  ramosius 
ad  1*3  dm.  altum,  ramis  horizontalibus  vel  adscendentibus  caule 
multo  longiorilnis  (usque  ad  2-6  dm.  longis).  Caulis  subquadran- 
gulatus  striatus  tenuis  bifariam  pilosus.  Folia  glabra  opposita 
inferiora  figura  deltoidea  8-12  mm.  longa  8-16  mm.  lata  paene  ad 
costam  trilobata  lobis  spathulato-obovatis  sursum  pectinato-serratis 
(dentil)us  ca.  3-5-jugis  mucronulatis),  superioranon  lobata  spathu- 
lato-obovata  pectinate  dentata ;  petioli  tcquilongi  hispido-piloso- 
ciliati  basi  pauUum  ampliati  subscariosi  angustissime  marginati. 
Capitula  numerosa  axillaria  et  terminalia  in  pedunculis  nudis 
striatis  sparse  hispidulis  2-4-5  cm.  longis.  Discus  (anthesi)  5  mm. 
altus  4  mm.  crassus  (fructu)  6-5-7  mm.  altus  7-10  mm.  crassus. 
Involucri  biseriati  squamae  exteriores  4  herbaceas  anguste  oblongiii 
obtusiuscuke  3-ncrvite  sparse  ciliatic  4  mm.  longio  1  mm.  latie ; 
interiores  ca.  5  membranaceie  oblongtu  glabne  tlavid^e  lineatae 
obtusiuscuke  5  mm.  longai  2-2  mm.  latae.  Eadii  5  oblongo-ovales 
apice  bilobati  (lobis  integris  vol  bidontatis)  tiavi  glabri,  lamina 
2-2  mm.  longa  1-1  mm.  lata  tulnun  paullo  superante.  Corollae 
disci  liavtG  glabra)  2-6  mm.  longtu  (tubo  1-5  mm.  longo  in  fauces 
campanulato-infundibuliformes  subsensim  ampliato  ad  basin  con- 
tracto).  Paleao  oblongoi  acutiuscuke  tlavcscontes  glabnv  lineatte 
scarioso-membranaceic  5  mm.  longrc  1-4  umi.  latic.  Achenia  radii 
late  obovata  utrinque  truncata  valde  crustaceo-marginata  in  facio 
interiore  1-nervia  (costa  maturitate  crustaceo-incrassata)  3*6-5  mm. 
longa  3-5  mm.  lata  calva ;  ea  disci  similia  longiora  5-5  mm.  longa 
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2-1  mm.  lata  non  rostrata  biaristata,  aristis  2  retrorsim  spinulosis 
1-6  mm.  longis. 

Ecuador  :  sandy  fields,  Eiobamba,  November,  1858,  Spruce, 
5788  (types,  Brit.  Mus.,  Kew). — Distributed  as  H.  diversifolium 
H.  B.  K.,  which  has  different  leaves  and  a  strongly  hispid-pilose 
involucre. 

Heterosperma  trilobum.  Annuum  tenue  basi  simpliciter 
vel  subsimpliciter  ramosum,  ramis  procumbentibus  vel  adscenden- 
tibus  6-12  cm.  longis  caule  multo  longioribus.  Caulis  ramique 
quadrangulares  virides  striati  bifariam  hispido-pilosi.  Inter- 
nodia  1-1-2-4  cm.  longa.  Folia  opposita  deltoideo-ovata  vel  infima 
depresso-orbicularia  obtusiuscula  mucronata  basi  late  cuneata  vel 
rotundata  profunde  trilobata,  lobis  lateralibus  minoribus  obovatis 
vel  obovato-spathulatis  integris  vel  1-denticulatis  mucronatis,  lobo 
medio  late  cuneato  vel  cuneato-ovali  ad  apicem  tridentato  vel 
leviter  trilobato,  supra  viridia  sparse  pilosa  pilis  multiloculatis 
subtus  vix  pallidiora  ad  venas  sparsissime  pilosa  8-20  mm.  longa 
1-1-4  cm.  lata.  Petioli  anguste  marginati  hispido-piloso-ciliati 
3-6  mm.  longi.  Capitula  pauca  in  pedunculis  nudis  ramos  termi- 
nantibus  quadrangulatis  sparsissime  hispidulis  1-2-3-2  cm.  longis. 
Discus  (anthesi)  5  mm.  altus  4  mm.  crassus  (fructu)  8  mm.  altus 
(acheniis  inclusis)  6-9  mm.  crassus.  Involucri  biseriati  squamae 
exteriores  3-4  herbaceae  subspathulato-oblongae  ad  4-5  mm.  longse 
0-8  mm.  latae  obtusiusculae  hispido-piloso-ciliataB  pilis  longis 
multiloculatis ;  interiores  membranacese  late  oblongae  lineatse 
flavidae  obtusiusculae  subsparse  pilosse  pilis  laxis  multiloculatis 
exteriores  subaequantes.  Eadii  ca.  3  fertiles  flavi  late  ovales, 
lamina  1-3  mm.  longa  1'3  mm.  lata.  Corollae  disci  flavae  glabrae 
2-2  mm.  longae  (tubo  1  mm.),  faucibus  campanulato-infundibuli- 
formibus.  Paleae  oblongae  obtusae  squamis  interioribus  similes 
5-5  mm.  longae  1*4  mm.  latae.  Achenia  radii  late  oblonga  apice 
truncata  nigra  flavescenti-crustaceo-marginata  et  subalata  in  facie 
interiore  1-nervia  biaristata  4  mm.  longa  ad  2"2  mm.  lata,  aristis 
retrorsim  spinulosis  1'2  mm.  longis ;  ea  disci  similia  obovato- 
cuneata  calloso-marginata  brevissime  rostrata  biaristata  5  mm. 
longa  1-5  mm.  lata,  aristis  retrorsim  spinulosis  2-2  mm.  longis. 

Santo  Domingo  :  sandy  places  on  shore  of  a  river,  near  Maniel 
de  Ocoa,  October,  1910,  Tilrckheim,  3640  (type,  Brit.  Mus.). — 
Distributed  as  H.  diversifolium  H.  B.  K.  variety,  but  scarcely  to 
be  compared  with  that  species.  The  leaves  of  H.  trilobum  are 
very  different  in  outline  and  dimensions,  and  are  almost  never 
subentire  as  are  the  upper  ones  in  that  species.  A  single  plant 
of  H.  trilobum  shows  a  few  pairs  of  rhombic-ovate  merely  serrate 
uppermost  leaves  on  different  branches.  The  present  species  is 
much  more  closely  related  to  H.  ovale  described  above,  of  which 
it  may  prove  to  be  a  variety,  but  as  the  type-specimens  of  each 
give  no  sign  of  intergradation,  it  seems  best  at  present  to  consider 
the  two  specifically  distinct.  H.  trilobum  and  H.  spathulatum 
agree  with  H.  ovale  in  details  of  stamens  and  style-branches. 
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NOTES    ON     STATICE.- 

By  C.  E.  Salmon,  F.L.S. 

XII. — Statice  acutifolia  Reichb. 

In  Eeichenbach's  account  of  Statice  viinuta  L.  (Ic.  crit.  ii.  78, 
1824)  he  figures  plants  gathered  both  in  Corsica  and  Southern 
France  (t.  186,  figs.  321,  325).  His  description  and  fig.  325 
doubtless  refer  to  true  S.  minuta  L.  mentioned  in  Journ.  Bot. 
1915,  p.  241 ;  fig.  324  must  now  be  considered.  The  plant  drawn 
came  from  "  Bonifacio  in  maritimis  in  insula  Corsica,  cl.  Salz- 
mann,"  and,  although  the  figure  does  not  well  represent  the  species 
occurring  there,  I  think  it  is  clear  it  cannot  be  grouped  under 
the  forms  of  S.  vimiita  in  my  last  contribution  to  this  Journal. 

In  the  next  volume  of  Eeichenbach's  Ic.  crit.  (iii.  23,  1825)  the 
following  appears  : — "  374.  Statice  acutifolia  :  Scapo  tereti,  ramis 
erecto-patulis  dichotomo-fastigiatis,  floribus  distantibus  elongatis, 
foliis  anguste  lanceolatis  acutis.  Rchb.  Syn.  St.  viinuta.  Moretti 
in  litt.  Hist.  359  [374]  '  Genova  '  cl.  Moretti."  A  note  follows 
pointing  out  how  the  new  species  differs  from  S.  viinuta,  more 
particularly  in  its  elongated  flowers  and  narrower  acute  leaves. 

It  appears,  however,  that  there  was  some  error  as  regards  the 
origin  of  the  plant  described,  and  that  Moretti  never  found  the 
specimen  at  Genoa ;  thus  Bertoloni  (Fl.  Ital.  iii.  521,  1837) 
writes  : — "  Haec  nuUimode  provenit  in  Liguria,  ut  habet  Reichen- 
bachius,  I.  c.  Hactenus  tantum  reperta  in  Sardinia,  et  primo 
quidem  a  Badaroo." 

In  1831  Reichenbach  (Fl.  germ,  excurs.  i.  191)  published  his 
S.  rupicola,  with  the  following  description  : — "  St.  rupicola  Badarr. 
foliis  lineari-lanceolatis  acutis,  scapo  tereti,  ramis  arrecto-patulis 
dichotomo-fastigiatis,  floribus  distantibus  elongatis.  St.  acutifolia 
Rchb.  pi. crit.  iii.  Ic.  374.  DitTert  multis  notis  a  St.  viinuta  quam 
cf.  Ic.  324,  325,  Riviera  di  Genova :  Moretti."  It  will  be  noted 
that  he  cites  his  own  S.  acutifolia  as  a  synonym,  and  that  the 
error  as  regards  locality  is  repeated. 

In  1855  H.  G.  Reichenbach,  the  younger  (Ic.  germ.  xvii.  64), 
reinstates  the  S.  acutifolia  of  his  father's  Ic.  crit.  with  the  follow- 
ing description  : — "  /S.  acutifolia  Rchb.  Icon.  iii.  ccxxv.  fig.  374  : 
Valda  caespitosa,  foliis  cuneato  lanceolatis  acutis  obtusisve,  num- 
quam  emarginatis ;  calycis  tubo  glabro.  St.  rupicola  Badar. 
Rchb.  Exc.  191.  St.  tenuifolia  Bert,  in  Colla  Herb.  Fed.  iv. 
551.  Occurrit  duplex  varietas — altera  caespites  densis — simos 
quasi  Galiaceos  efformat  paniculasque  minutissimas  profert ; 
altera  minus  ctespitosa  paniculas  lougiores  gerit,  semper  tamen 
basin  usque  floridas.  Riviera  di  Geneva  Moretti !  (Bonifacio 
Corsicae:  Eschenbach !  Salzmann !  Kralik  748!).  Icon,  nostr. 
Tab.  93,  MCXLiv.  I.  Cauhs  vari^tatis  ciBspitosnp.     1.  Spicula.  +." 

The  points  to  be  observed  are  the  altered  description  of  the 

•  See  Journ.  Bot.  1903.  65  ;  l'.t04,  361  ;  1905,  5,  5i  ;  1907,  24,  428;  190S, 
1  ;  1909,  285  ;  1911,  73;  1913,92;  1915,  237. 
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leaves,  and,  while  the  old  error  of  the  Genoese  locality  still  finds 
a  place,  some  Corsican  collectors  and  an  exsiccata  are  mentioned. 
A  careful  examination  of  the  works  of  the  above  mentioned 
authors,  and  the  study  of  authentic  material  where  possible,  led 
me  to  the  following  conclusions  : — (1)  That  the  Sardinian  and 
Corsican  plants  have  certain  pecuUarities  that  seem  to  keep  them 
distinct,  and  that  both  may  be  conveniently  separated  from 
S.  minuta.  (2)  That  Eeichenbach's  f.  324,  included  under  his 
S.  viinuta  in  Ic.  crit.  ii.  78,  represents  the  Corsican  plant  now 
under  discussion.  (3)  That  Eeichenbach  (Ic.  crit.  iii.  23)  describes 
and  figures  the  Sardinian  plant  as  S.  acutifolia,  which  he  re- 
names S.  rwpicola  Bad.  in  his  Fl.  germ,  excurs.  191.  (4)  That 
the  S.  acutifolia  *  of  Eeichb.  fil.  (Ic.  germ.  xvii.  64,  t.  1144,  f.  i.) 
is  the  Corsican  plant,  and  therefore  not  synonymous  with  his 
father's  plant  of  the  same  name  (Ic.  crit.  iii.  23),  which  is  the 
Sardinian  form. 

The  Sardinian  plant  has  also  received  the  name  S.  tmuifolia, 
and  the  original  description  may  be  found  in  Moris,  Stirp,  Sard. 
Elench.  fasc.  ii.  8, 1827-29  :— "  S.  tenuifolia  Bertol.  in  lit.  _  S.  caule 
basi  suffruticoso  ramoso-dichotomo  folioso,  fohis  imbricatis  glaucis 
asperis  rigidis  linearibus  obtusis,  apice  mucronulatis.  Habitat  in 
aridis  saxosis  maritimis,  S.  Catterina-pittinuri :  flores  hactenus 
non  vidi."  Moris,  later  (Fl.  Sardoa.  iii.  43,  1858-59),  reduces 
this  to  a  synonym  of  S.  nqncola  Bad.,  identifies  it  with  the 
acutifolia  of  Eeichb.  Ic.  crit.  iii.  23,  t.  374,  and  gives  an  excellent 
detailed  description  of  the  plant. 

A  good  deal  of  confusion  has  been  caused  by  various  authors 
using  the  name  S.  rupicola  Bad.  to  designate  either  the  Corsican 
plant  alone,  or  that  and  the  Sardinian  form  collectively.  Thus 
Grenier  and  Godron  (Fl.  Fr.  ii.  746,  1850)  use  this  name  for  the 
Corsican  plant,  and  mention,  as  a  synonym,  "  S.  tenuifolia  Moris! 
elench.  fasc.  2,  p.  8  (forma  foliis  angustis  acutis  "). 

It  will  be  gathered  from  the  foregoing  remarks  that  one  of  the 
distinf^uishing  features  of  the  Sardinian  plant  is  its  narrow  acute 
leaves*!"  In  Herb.  Boissier  may  be  found  plants  from  Sardinia 
with  leaves  almost  as  broad  as  those  upon  typical  Corsican 
examples,  but  the  apex  is  invariably  much  more  acute  and  the 
marf^in  not  revolute.  It  seems  reasonable  to  suppose  that,  just 
as  the  Corsican  plant  may  vary  from  the  stunted  narrower-leaved 
dwarf-scaped  state  (the  "  var.  dej^ressa"  of  Eeverchon  exsicc. 
no.  378)  to  the  luxuriant  broader-leaved  ample-scaped  form 
(Eeverchon  exsicc.  nos.  376,  379),  so  the  Sardinian  race  may 
present  such  states  as  the  linear-lanceolate,  practically  setaceous, 
leaved  form  (Fl.  Ital.  exsicc.  no.  1102)  and  the  plants  in  Herb. 
Boissier  referred  to  above. 

From  S.  minuta  L.  and  its  varieties,  the  Sardinian  plant  may 
be  separated  (besides  bract  and  calyx  characters)  by  its  acutely 
pointed,  narrow,  non-revolute-margined  leaves,  cgespitose  habit, 
and  strictly  erect  branches  of  the  scape. 

*  Nfimed  S.  rupicola  Bad.  on  the  plate. 
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The  Corsican  plant  may  usually  be  distinguished  at  a  glance 
by  its  remai-kably  elongated  divisions  of  the  root-stock,  provided 
with  numerous  not  very  closely  imbricated  leaves,  which  have  a 
much  more  elongated  outline  than  those  of  minuta  and  an  apex 
never  rounded  or  retuse,  but  pointed ;  their  margins,  too,  never 
seem  so  strongly  revolute  when  dry,  nor  is  the  channel  so  marked, 
as  in  minuta.  There  are  also  the  bract  and  calyx  characters  to 
rely  upon,  and  well-grown  examples  of  the  plant  show  scapes 
more  branched  than  in  minuta,  with  the  branches  often  more 
divaricate. 

The  synonymy,  description,  and  distribution  of  the  two  plants 
may  be  arranged  as  follows  : — 

Statice  acutifolia  Reichb.  Ic.  crit.  iii.  23  (1825),  escl.  syn.  et 
hist. ;  non  Eeichb.  fil.  Ic.  germ. ;  Bertol.  Fl.  Ital.  iii.  520 
(1837) ;  Barbey,  Fl.  Sard.  comp.  231  (1885). 

S.  teniiifolia  Bertol. !  ex  Moris,  Stirp.  Sard.  el.  fasc.  ii.  8 
(1827-1829) ;  Colla,  Herb.  Fed.  iv.  551  (1835). 

S.  rupicola  Badarr.  !  ex  Reichb.  Fl.  germ,  excurs.  i.  191 
(1831),  excl.  loc. ;  Moris,  Fl.  Sard.  iii.  43  (1858-59); 
Barbey,  Fl.  Sard.  comp.  44  (1885). 

Icon.— Reichb.  Icon.  Crit.  iii.  t.  225,  f.  374 ! 

Ezsicc. — Fiori  et  B^guinot,  fl.  ital.  exsicc.  1102 ! 

Radix  lignosa  supra  in  confertas  non  elongatas  partes  crebro 
partita ;  planta  nana,  glabra,  parum  scabrida ;  folia  parva, 
perspicue  acuta,  setacea  aut  lineari-lanceolata  (raro  lineari- 
obovata),  dense  imbricata,  crassa,  non  rugosa  nee  margine  revo- 
luta.  Scapus  3-8  cm.  altus,  erectus,  justa  basin  ramosus ;  rami 
omnes  erecti ;  rami  inferiores  steriles  pauci.  Spica:;  erectte, 
pauciflorse  dissitiflorae ;  bractea  media  quam  exterior  vix  sesqui- 
longior;  bractea  interior  quam  exterior  +  2-5  plo  longior ;  calyx 
circa  5  mm.  longus,  fere  glaber  aut  in  dimidio  inferiore  parce 
hirsutus,  tubus  circa  3  mm.  longus;  corolla  diam.  circa  6  mm., 
violacea. 

Root  perennial,  woody,  divided  at  the  crown  into  numerous 
not  elongating  divisions,  forming  a  +  dense  cushion.  Plant 
dwarf,  glabrous,  slightly  scabrid.  Leaves  small,  acute  or  acumi- 
nate, setaceous  or  linear-lanceolate  (rarely  linear-obovate),  densely 
imbricate,  thick,  not  rugose  nor  with  margins  revolute.  Scape 
short,  3-8  cm.  high,  branched  from  near  base,  erect.  Branches 
all  erect ;  sterile  lower  branches  few.  Sjnkes  erect,  few-  and  lax- 
flowered.  Spikelets  1-2  flowered,  with  a  rudimentary  one  also. 
Outer  bract  l|-2  mm.  long  and  slightly  broader,  irregularly 
triangular-acute,  with  broad  membranous  margin,  herbaceous 
portion  ±  apiculato,  glabrous.  Middle  bract  2-2^  mm.  long 
and  nearly  as  broad,  orbicular-ovate  (or  -obovate),  apex  rounded 
or  erose,  hyaline  with  two  veins,  glabrous,  less  than  half  as  long 
again  as  outer  bract.  Inner  bract  4f-5  mm.  long,  about  3  mm. 
broad,  oval,  ±  obtuse,  with  broad  membranous  margin,  herba- 
ceous portion  apiculate,  glabrous,  about  2^  times  longer  than  outer 
bract.  Bracteole  1,  about  3  mm.  long,  irregularly  obovate,  apex 
rounded  or  erose,  hyaline  with  veins,  glabrous.      Calyx  about 
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5  mm.  long,  curved,  infundibuliform,  membranous  and  dilated 
above  the  middle  (including  lobes) ;  calyx-lobes  about  1  mm.  long, 
triangular-ovate,  plicate,  tips  +  obtuse  ;  calyx-tube  slender,  about 
3  mm.  long,  veins  acute  running  either  to  base  of  lobes  or  further, 
but  not  to  apex  ;  calyx  almost  glabrous  or  sparingly  and  irregu- 
larly hairy  on  ribs  and  between  same,  with  appressed  hairs,  from 
base  to  about  half-way  up  calyx  (including  lobes).  Calyx  usually 
(?  always)  with  a  glabrous  pedicel  about  IJ  mm.  long.  Corolla 
about  6  mm.  in  diameter,  violet. 

Distribution.— Sardinia  :    Eazzoli  Island  !      Asinara  Island  ! 
S.  Catterina-pittinuri  (Moris);    Porto    scusa,  Porto   Torres  and 
intermediate  islands  (Barbey). 
Var.  OBTUSiFOLiA  Eouy,  Fl.  Fr.  x.  149  (1908). 

S.  minuta  Salis-Marschlins  in  Flora,  Zweiter  band,  12,  (1831) ; 
non  L. 

S.  aciUifolia  Reichb.  fil.  Ic.  germ.  xvii.  64  (1855),  excl.  syn.  et 
loc.  ital. ;  non  Beichb.  Ic.  crit. 

S.  rupicola   Reverchon    exsicc. ! ;    Marsilly,    cat.    Corse,    118 
(1872) ;  7ion  Bad. 

S.  rupicola  vars.  depressa,  capillata  et   bryoides   Reverchon 
exsicc. !  sine  descrip. 

Limonium  rupicolum  0.  Kuntze,  Rev.  Gen.  pars.  2,  396  (1891). 

Jco?ies.— Reichb.  Icon.  Crit.  ii.  t.  186,  f.  324!  (non  typ.) ; 
Reichb.  fil.  Ic.  germ.  xvii.  t.  1144,  f.  1 ! ;  Cusin,  Fl.  Fr.  xix.  t.  29 !; 
Coste,  Fl.  Fr.  iii.  3043  ! 

Exsicc. — Schultz,  hb.  norm.  cent.  9,  898 !  KraUk,  pi.  Corse, 
748  !  Soc.  Rochelaise,  3976  !  Reverchon,  pi.  Corse,  376  !  377  ! 
378!  379! 

Radix  supra  in  elongatas  non  confertas  partes  crebro  partita ; 
planta  paullo  plus  scabrida  quam  in  typo ;  folia  plerumque 
anguste  obovata  vel  lineari-obovata,  plana,  non  setacea  nee  dense 
imbricata,  leviter  rugosa,  margine  +  revoluta,  apice  ssepissime  + 
obtusa  (raro  acuta  vel  rotundata)  non  retusa.  Scapus  plerumque 
8-13  cm.  altus,  saepe  pauca  folia  juxta  basin  exhibens ;  rami 
ascendentes  vel  ascendenti-patentes.  Spicae  ascendentes ;  bractea 
exterior  brevier  quam  in  typo ;  bractea  interior  quam  exterior 
fere  4-plo  longior ;  calyx  omnino  glaber  aut  raro  sparsissime 
juxta  basin  adpressi-hirsutus. 

Boot  divided  at  the  crown  into  numerous  elongating  divisions, 
not  forming  a  dense  cushion.  Plant  rather  more  scabrid  than  in 
type.  Leaves  usually  narrowly  obovate  or  linear-obovate,  flat, 
not  setaceous  nor  densely  imbricate,  slightly  rugose,  margin  + 
revolute,  apex  usually  ±  obtuse  (rarely  acute  or  rounded)  not 
retuse,  1-veined,  furrow  obscure.  Scapie  usually  8-13  cm.  high, 
often  bearing  a  few  leaves,  or  tufts  of  leaves,  near  its  base. 
Branches  ascending  or  ascending-spreading.  Spikes  ascending. 
Spikelets  1-2  flowered  (usually  1).  Outer  bract  1-1^  mm.  long, 
shorter  than  in  type.  Middle  bract  lJ-2  mm.  long,  irregularly 
ovate.  Inner  bract  4^—5  mm.  long,  almost  4  times  longer  than 
outer  bract.  Calyx  about  5^  mm.  long,  only  slightly  curved ; 
calyx-lobes  about  1^  mm.  long  ;  calyx-tube  about  3^  mm.  long; 
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whole  calyx  glabrous  or  rarely  with  a  very  few  appressed  hairs 
near  base.     Calyx  pedicelled  or  not. 

Distrihutio7i. — East  Corsica :  Ajaccio !  South  Corsica :  Boni- 
facio !  Pertusatto !  Cap  de  E6nne !  North  Corsica ;  Biguglia 
(Eouy). 

Some  authors,  such  as  Nyman  (Conspec.  Fl.  Eur.  iii.  612, 
1881)  and  Coste  (Fl.  Fr.  iii.  163,  1904),  use  the  name  -S.  rupicola 
Badar.  to  include  both  the  Sardinian  and  Corsican  forms,  whilst 
others  unite  them  under  the  name  S.  minuta  L.  var.  acutifolia 
{e.  g.  Boiss.  in  DC.  Prodr.  xii.  655,  1848  ;  Mori  in  Parlatore,  Fl. 
ital.  viii.  585,  1888). 

THE    BEITISH    ASSOCIATION    AT    MANCHESTER. 
By  J.  Ramsbottom,  M.A.,  F.L.S. 

The  eighty-fifth  annual  meeting  of  the  British  Association 
was  held  at  Manchester,  September  Tth  to  11th.  As  was  befitting 
at  the  present  period  of  storm  and  stress,  most  of  the  usual  social 
functions  of  the  meeting  were  omitted,  an  omission  which,  if 
it  became  customary,  would  make  the  meetings  more  formally 
scientific,  but  would  have  a  deleterious  effect  upon  the  finances  of 
the  Association. 

The  Botany  Section  (K)  was  under  the  presidency  of  Professor 
W.  H.  Lang,  who  took  as  the  subject  for  his  address  some  aspects 
of  the  study  of  plant  morphology,  which  branch  of  botany  he 
regards  as  "the  study  and  scientific  explanation  of  the  form, 
structure,  and  development  of  plants."  This  abandons  the  more 
customary  recent  views  that  morphology  is  restricted  to  genealo- 
gical problems.  It  is  interesting  to  note  the  tendency  to  widen 
the  field  of  the  various  branches  of  botany,  a  tendency  which  will 
end,  it  is  to  be  hoped,  in  the  production  of  botanists.  Professor 
Lang  himself  sounded  a  warning — "  We  are  brought  up  against  a 
fact  which  is  readily  overlooked  in  these  days  of  speciahzation, 
that  Botany  is  the  scientific  study  of  plants."  The  address  is 
notable  for  a  somewhat  broader  philosophical  outlook  than  is 
customary  in  present-day  botany.  It  was  stated  that  in  the 
history  of  morphology,  after  it  had  ceased  to  be  the  handmaid  of 
the  systematic  botany  of  the  higher  plants,  we  may  broadly  dis- 
tinguish an  idealistic  period,  a  developmental  period,  and  a  phyletic 
period,  tiio  last  of  which  has  persisted  to  the  present  time,  and 
which  at  the  beginning  was  illustrated  by  elaborate  hypothetical 
phylogonotic  trees,  and  now  "  the  most  recent  and  reliable  graphic 
representations  of  the  inter-relationships  of  plants  look  more  like 
a  bundle  of  sticks  than  a  tree,"  There  is  to  be  noted  a  sign  of 
a  change  of  attitude  towards  morphological  problems  and  an 
increased  tendency  to  look  upon  development  and  construction 
from  a  causal  standpoint.  Developmental  physiology,  together 
with  genetics,  would  be  the  president's  idea  of  General  or  Causal 
Morphology.  General  morphology  agrees  with  physiology  iu  its 
aim  being  a  causal  explanation  of  the  plant  and  not  historical. 

Journal  of  Botany. — Vol.  53.      [November,  1915.]      2  b 
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Its  problems  would  remain  if  the  phyletic  history  were  before  us 
in  full.  Morphology  must  take  the  complicated  form  and  its 
genesis  in  development,  and  strive  for  a  morphological  analysis  of 
the  developing  plant.  The  methods  available  in  causal  morpho- 
logy are  the  detailed  study  in  selected  plants  of  the  normal 
development  and  its  results,  comparison  over  as  wide  an  area  as 
possible  with  special  attention  to  the  essential  correspondences 
(homologies  of  organization)  arrived  at  independently,  the  study 
of  variation,  mutations,  and  abnormalities  in  the  light  of  their 
development,  and  ultimately  critical  experimental  work.  The  fern 
was  taken  as  presenting  all  the  main  problems  in  the  morphology 
of  the  vegetative  organs  of  the  higher  plants,  and  was  mainly  used 
for  the  attempt  to  look  at  many  of  the  old  questions  from  the 
causal  point  of  view — individual  development,  construction  of  the 
shoot,  alternation  of  generations  and  the  seed  and  its  embryo.  In 
the  president's  idea  the  efforts  towards  the  solution  of  the  funda- 
mental problems  of  the  organism  can  be  made  without  any  anta- 
gonism between  pure  and  applied  botany  :  "  indeed,  there  is  every 
advantage  in  conducting  investigations  on  plants  of  economic 
importance.  It  would  be  well  if  every  botanist  made  himself 
really  familiar  with  some  limited  portion  of  applied  botany,  so  as 
to  be  able  to  give  useful  assistance  and  advice  at  need.  The 
stimulus  to  investigation  would  amply  repay  the  time  required. 
Even  in  continuing  to  devote  ourselves  to  pure  botany  we  cannot 
afford  to  waste  time  and  energy  in  purposeless  work.  It  is  written 
in  Alice  in  Wonderlmid  that  '  no  wise  fish  goes  anywhere  without 
a  porpoise,'  and  this  might  hang  as  a  text  in  every  research 
laboratory." 

Following  the  presidential  address  Prof.  Julius  MacLeod, 
of  Ghent  University,  gave  a  very  suggestive  paper  "  On  the 
Expression  of  Measurement  of  Specific  Characters,  with  special 
reference  to  Mosses."  The  genus  Mnkmi  was  taken  in  illus- 
tration, seven  species  of  which  were  treated.  The  lengths 
of  successive  leaves  measured  from  the  base  to  the  summit 
of  a  fertile  stem  show  that  the  length  increases  up  to  a 
maximum  and  then  decreases.  As  the  number  of  leaves  is  vari- 
able, this  part  of  the  stem  is  divided  into  ten  intervals,  measuring 
the  minimal,  median,  and  maximal  value  of  each  character  of  the 
leaves  of  each  interval.  The  figures  of  each  given  interval  thus 
become  comparable  with  the  figures  of  the  same  interval  in  all 
the  stems  and  species.  Taking  various  characters,  the  character 
may  increase  from  the  base  to  the  longest  leaf,  and  decrease  beyond 
it ;  the  character  may  reach  its  maximum  below  the  longest  leaf ; 
or  the  character  may  reach  its  maximum  in  the  leaves  which  are 
above  the  longest  leaf.  The  values  of  the  characters  of  each  leaf 
depend  upon  the  position  of  the  leaf.  As  each  character  has  its 
own  independent  curve,  and  as  much  diversity  exists  among  the 
curves,  the  result  is  a  practically  unlimited  number  of  combinations. 
The  description  of  a  species  according  to  this  method  consists  of 
a  certain  number  of  tables  giving  the  period  of  each  character, 
the  figures  being  based  as   far  as  possible  on  specimens   from 
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several  localities.  The  characters  taken  were :  length,  breadth, 
breadth  at  the  base,  number  of  cells  at  the  place  of  the  greatest 
width,  breadth  of  border  and  number  of  the  cells  of  the  border  at 
the  same  place,  number  of  teeth  at  the  border  and  on  the  nerve, 
length  of  the  nerve  (reaching  the  summit  or  not),  tooth  at  the 
summit  of  the  leaf  (present  or  absent),  total  number  of  leaves  of 
the  fertile  stem.  Examples  of  the  identification  of  a  specimen 
were  given  from  tables  in  which  the  minimal  and  maximal  values 
of  the  leaves  of  the  tenth  interval  were  stated,  i.  e.  the  longest 
leaves.  It  was  possible  to  find  the  name  of  the  species  by  two 
characters,  and  Professor  MacLeod  showed  that,  as  we  have  at 
our  disposal  a  dozen  or  so  characters,  we  may  hope  to  identify  a 
moss  species  by  this  method,  no  matter  how  large  the  genus. '■' 

After  a  short  aimless  discussion  Dr.  M.  C.  Stopes  gave  a 
hurried  account  of  the  Aptian  (Lower  Greensand)  Flora  of  Britain. 
The  flora  consists  of  forty-five  species,  containing  eight  Cycado- 
phyta,  twenty-seven  Conifers,  and  five  Angiosperms.  Most  of 
them  show  the  cell  anatomy  well  preserved.  The  Angiosperms 
are  all  woody.  "With  the  Conifers  they  show  seasonal  growth, 
and  suggest  that  cooler  weather  and  well-marked  seasons  of  the 
Lower  Greensand  afforded  a  great  contrast  with  the  "  tropical 
climate"  of  the  Wealden  of  Southern  England.  A  new  genus  and 
several  new  species  were  mentioned. 

In  the  afternoon  Mr.  W.  L.  Balls  gave  the  best  attended  paper 
of  the  section,  which  was  understandable  considering  the  local 
interest  in  such  a  subject  as  the  application  of  science  to  the 
cotton  industry.  "  The  cotton  industry  does  not  consist  of 
spinning  and  manufacture  alone,  but  of  cotton  growing  as  well. 
Co-operation  between  the  spinner  and  the  grower  is  desirable, 
and  for  this  the  scientists  should  be  able  to  provide  a  language 
common  to  both."  Cotton  growing  need  not  be  an  empirical  art, 
and  with  co-operation  on  lines  suggested  in  the  paper  the  strength 
of  yarn  might  be  increased  very  appreciably. 

Tliursday's  meeting  opened  with  an  account  by  Miss  T.  L. 
Prankerd  of  her  preliminary  observations  on  the  nature  and  dis- 
tribution of  the  statolith  apparatus  in  plants.  Excellent  lantern 
slides  illustrated  the  paper.  The  term  statolith  is  used  to  designate 
a  body  free  to  fall  within  the  coll  (tlie  statocyto)  which  contains 
it.  Many  interesting  and  rather  unexpected  facts  were  mentioned. 
The  author  considers  the  statolith  an  intensive  mechanism,  the 
simplest  form  of  statocyte  being  the  living  cell,  which,  passing 
through  transitional  stages,  reaches  its  highest  expression  in  the 
cell  containing  relatively  heavy  bodies  differentiated  both  in  size 
and  mobility. 

After  a  dull  discussion,  Dr.  S.  M.  Baker  gave  an  account  of  a 
liquid  pressure  theory  of  the  circulation  of  sap.  The  basis  of  the 
theory  is  the  assumption  that  the  root  is  divided  into  two  regions, 

*  E.  g.  Professor  MacLeod  has  worked  with  thirty-eight  characters  in 
about  ninety  species,  and  twenty  varieties  of  the  genua  Carabus,  but  his  work 
was  interrupted  by  the  war. 
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the  root-hail'  zone,  speciaHzed  for  salt  absorption,  which  is 
permeable  to  liquid  water ;  and  the  growing  region  of  the  root 
tip,  specialized  for  water  absorption,  which  is  impermeable  to 
liquids,  but  permeable  to  water  vapour.  The  paper  was  too 
physical  to  be  analysed  here,  and  when  it  is  published  it  will  be 
seen  whether  external  pressure  will  nullify  its  cohesion. 

Dr.  E.  M.  Delf  then  described  the  effect  of  temperature  on  the 
permeability  of  protoplasm  to  water.  By  an  apparatus  which  she 
described,  it  had  been  possible  to  observe  minutely  the  gradual 
contraction  of  a  plant  tissue  undergoing  plasmolysis,  and  then 
to  determine  the  rate  at  which  water  passes  out  through  the 
protoplasm  by  exosmosis.  By  making  these  observations  at 
different  temperatui'es,  the  effect  of  temperature  on  the  per- 
meability of  protoplasm  had  been  investigated. 

Mr.  A.  M.  Smith  gave  the  last  paper  of  a  morning  devoted  to 
physiology,  describing  some  rather  strange  results  of  an  investi- 
gation of  the  respiration  of  partly  dried  plant  organs. 

In  the  afternoon  there  was  an  innovation  that  might  well 
be  followed  at  future  meetings.  Various  members  gave  demon- 
strations of  their  work  in  the  botanical  laboratories,  and  it 
was  possible  to  examine  the  specimens  themselves,  and  discuss 
matters  with  the  readers  of  papers,  which  saved  a  lot  of  useless 
questioning  during  a  time  supposed  to  be  given  over  to  discussion. 
It  was  the  pleasantest  time  of  the  meeting,  and  only  marred  by 
the  inevitable  posing  to  be  photographed — but  the  antics  of  the 
photographer,  and  his  method  of  address,  relieved  the  boredom. 

The  proceedings  of  Friday  were  congested,  as  it  was  desired  to 
finish  the  proceedings  of  the  section  on  that  day.  Professor  F.  0. 
Bower  gave  a  long  paper  on  the  phyletic  arrangement  of  the 
Filicales,  with  special  regard  to  the  Uipterids  and  Pteridege.  The 
paper  was  too  full  to  give  an  account  of  it  here ;  the  treatment 
followed  that  set  forth  by  the  author  in  his  many  masterly  contri- 
butions to  the  solving  of  fern  problems. 

Another  valuable  paper  followed,  on  the  deductions  to  be  drawn 
from  the  figures  of  rarity  of  the  Ceylon  Flora,  by  Dr.  J.  C.  Willis. 
According  to  him  the  commonness  of  a  species  depends  upon  its 
age  (in  the  country  concerned),  and  local  endemic  species  are 
simply  new  species  in  the  earlier  stage  of  spreading.  From  the 
fact  that  species  of  wide  distribution  (which  must  be  the  oldest) 
increase  in  number  up  the  scale  of  commonness,  whilst  the 
endemics  (the  youngest)  increase  downwards,  and  the  Ceylon- 
Peninsular-Indian  species  are  comparatively  evenly  distributed 
along  it,  such  tables  represent  three  stages  in  the  history  of  a 
group  of  species,  the  distribution  of  the  "  wides  "  being  the  latest. 
From  given  tables  it  was  concluded  that  there  is  no  evidence  that 
any  species  are  dying  out:  that  the  dry  zone  of  Ceylon  was  on 
the  whole  peopled  with  plants  a  good  deal  later  than  the  wet,  and 
received  its  flora  in  two  ways,  either  directly  from  the  dry  zone  of 
India  or  from  the  wet  zone  of  Ceylon ;  the  plants  entering  from 
the  latter  route  becoming  more  quickly  common  :  and  that  there 
is  little  to  choose  in  average  age  in  Ceylon  between  herbs  and 
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shrubs  and  trees,  though  there  is  evidence  to  show  that  the  Mono- 
cotyledonous  trees  and  shrubs  are  very  old,  and  that  the  Gamo- 
petalae  as  a  whole  are  older  in  Ceylon  than  the  Archichlamydeae. 

A  paper  on  the  newer  type  of  Plant  Geography  followed.  Dr. 
E.  J.  Salisbury  described  the  periodicity  due  to  coppicing  exhibited 
by  the  ground  flora  of  Oak-Hornbeam  woods  on  Clays  and  Loams. 
The  effect  of  light  and  shade,  effects  known  in  a  general  way  to 
all  field  botanists,  were  analysed,  and  some  unlooked-for  effects  of 
coppicing,  e.  g.  the  fact  that  the  coppiced  wood  has  a  higher 
acidity  and  lower  water  content  than  the  uncoppiced,  were  noted. 

After  a  discussion.  Prof.  Weiss  read  a  paper  by  Prof.  T.  G.  B. 
Osborn  on  the  morphology  of  Selaginella  uliginosa,  and  one  by 
Mrs.  E.  M.  Osborn  recording  preliminary  observations  on  an 
Australian  ZTjgoptcris — which  in  its  stele  of  the  Anhyropteris 
Grayi  type,  the  absence  of  axillary  branches,  and  the  simple 
Clepsydropsoid  petiole  is  a  most  interesting  addition  to  the 
Zygopterideae. 

In  the  afternoon  Prof.  W.  B.  Bottomley  gave  a  description  of 
the  formation  of  auximomes  from  nitrogenous  organic  substances. 
This  was  principally  an  account  of  efficacy  of  bacterized  peat 
which  is  particularly  rich  in  auximomes,  the  proportion  of  which 
increases  with  the  progressive  humification  of  the  organic  matter. 
The  daily  papers  have  fully  described  the  results  of  Professor 
Bottomloy's  experiments,  which,  if  they  succeed  on  a  large  scale, 
will  mark  one  of  the  greatest  advances  in  the  application  of 
botanical  science. 

The  following  paper  by  Dr.  D.  Ellis  on  fossil  fungi  and  fossil 
bacteria  was  also  somewhat  revolutionary.  An  investigation  of 
the  ferruginous  and  fossiUferous  rocks  of  Great  Britain  showed 
that  some  of  the  organic  fragments  in  the  ferruginous  rocks  had 
been  in  a  state  of  putrefaction  when  engulfed.  A  study  was 
made  of  the  micro-organisms  which  were  responsible  for  this 
putrefaction.  A  fossil  fungus,  Physomycctes  Fordinghamii,  was 
described  possessing  what  were  considered  to  be  sporangia 
probably  enclosing  four  spores.  A  similar  fungus,  but  without 
sporangia,  was  described  under  the  name  Palceomyccs.  The 
bacteria  mentioned  were  a  species  of  Actinomycetes  and  of  Micro- 
coccus and  two  species  of  Bacillus.  It  is  very  probable  that  there 
will  be  a  repetition  of  the  old  discussions  on  these  new  forms. 
A  second  fungus  paper,  by  Prof.  A.  II.  R.  Duller,  described  the 
spore  discharge  in  the  Uredinea;  and  Ilymenomycetes.  In  both 
groups,  just  before  the  discharge  of  the  basidiospore,  a  drop  of 
fluid  is  excreted  where  the  spore  is  attached  to  the  sterigma.  On 
discharge  the  drop  is  carried  with  the  spore.  The  physics  of  the 
mechanism  seemed  to  cause  general  anxiety. 

Prof.  F.  W.  Oliver  made  some  general  remarks  on  fruits  and 
seeds.  The  paper  seemed  to  contain  a  good  number  oi  new  ideas 
which  will  probably  call  for  discussion  when  published.  A  long 
day  was  brought  to  a  conclusion  l)y  an  account  of  the  vegetative 
anatomy  from  an  ecological  standpoint  of  Moliriia  cccnilea  by  the 
Kev.  T.  A.  Jeffries. 
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Most  of  the  papers  were  illustrated  by  lantern  slides.  The 
meetings  of  the  section  were  well  attended,  but  in  spite  of  this, 
the  discussions  arising  out  of  the  papers  were,  as  a  whole,  feeble 
in  the  extreme.  This  was  doubtless  to  some  extent  due  to  the 
fact  that  the  time  given  on  the  programme  for  both  paper  and 
discussion  was  usually  exceeded  by  the  former  alone.  By  the 
absence  of  a  discussion  the  reader  of  the  paper  suffers,  as  one 
would  think  that  the  sole  object  in  reading  a  paper  at  such  a 
meeting  was  to  invite  criticism  before  results  are  published. 

Manchester  belied  its  reputation  in  the  way  of  weather,  but  a 
botanical  excursion  had  not  been  arranged.  The  botanists  of  the 
Manchester  University  did  all  they  could  in  the  interests  of  the 
section. 


TRINOMIALS. 


The  Editor's  remarks  (p.  254)  on  trinominals,  so  far  as  they 
refer  to  me  and  to  the  Cambridge  British  Flora,  are  apparently 
based  on  a  misconception,  and  are  certainly  misdirected.  I  am 
as  much  opposed  to  trinominals  as  Mr.  Britten  himself,  as  is 
obvious  from  my  direct  reference  to  the  matter  on  p.  xiv.  of  the 
Introduction  to  vol.  ii.  of  the  Flora  in  question.  There  I  plainly 
stated  that  "  a  trivial  name  used  j;er  se  is  virtually  meaningless, 
as  it  is  indistinguishable  from  a  name  similarly  used  of  a  sub- 
species, race,  variety,  subvariety,  or  forma.  Similarly,  trinominals 
(e.  g.,  Salix  cinerea  aquatica)  are  ambiguous,  as  it  is  not  known 
whether  the  plants  so  designated  are  to  be  regarded  as  subspecies, 
races,  varieties,  subvarieties,  or  forincB."  Mr.  Britten  quotes 
p.  xvii.  of  my  Introduction ;  but  on  that  page  the  question  of 
trinominals  does  not  arise.  There  I  justified  a  totally  different 
point,  namely,  that  a  species  with  varieties  should  be  wholly  sub- 
divided into  varieties ;  and  I  cannot  for  a  moment  agree  that 
such  a  subdivision  of  a  species  necessitates  the  use  of  trinominals, 
or  indeed  that  it  has  any  relation  whatever  to  trinominals. 

C.  E.  Moss. 

Dr.  Moss's  note  renders  the  present  a  favourable  opportunity 
for  the  discussion  of  the  subject  indicated  in  the  course  of  a 
notice  of  the  Watson  Exchange  Club  Eepoit  on  p.  189.  I  have 
had  the  opportunity  of  talking  the  matter  over  with  Dr.  Rendle, 
and  the  following  remarks  have  his  concurrence. 

I  was  not  unaware  of  Dr.  Moss's  condemnation  of  trinomials, 
and  I  did  not  intend  to  suggest  that  he  had  advocated,  defended, 
or  actually  employed  them.  Nevertheless  I  am  still  of  opinion 
that  the  logical  outcome  of  the  action  justified  by  him  on  p.  xvii 
of  the  Cambridge  Flora,  which  he  considers  "  a  wholly  different 
point "  must  result  in  the  substitution  of  a  name  consisting  of 
three  words  for  one  of  two,  and  this,  even  if  the  third  word  is 
separated  from  the  two  preceding  it  by  the  abbreviation  "  var.," 
seems  to  me  to  all  intents  and  purposes  a  trinomial.  The  only 
difference,  as  it  seems  to  me,  between  Dr.  Moss's  method  and  the 
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partial  American  practice  as  stated  in  Britton  and  Brown's 
Illustrated  Flora  (i.  p.  xi)  is  that  the  former  retains  and  the 
latter  omits  the  word  "  var."  ;  that  in  the  latter  case  "varieties 
are  printed  as  trinomials,  e.g.  liyncJiospora  cjlomerata  paniculata, 
the  contraction  var.  or  the  Greek  letters  a  or  ft  commonly  inserted 
between  the  specific  and  varietal  name  being  dispensed  with," 
whereas  Dr.  Moss  writes  "  Poimlus  tremula  (a)  var.  sericea."  In 
the  former  case,  however,  ByiicJwsj^iora  glomerata  has  a  definite 
existence  apart  from  the  forms  which  the  Americans  term  sub- 
species— "  the  name  variety  is  relegated  to  horticultural  species  "  * ; 
whereas  in  the  latter  Pojndus  tremula  is  distributed  into  two 
varieties,  and  the  binomial  has  no  separate  being. 

It  will  make  my  meaning  clear  if  I  quote  Dr.  Moss's  explana- 
tion of  his  "  position  with  regard  to  the  subdivision  of  species 
into  varieties."  "There  are,"  he  says,  "two  plans,  each  of  which 
finds  favour  in  certain  circles.  One  is  to  regard  a  certain  form  of 
a  species  as  typical  of  that  species,  and  to  regard  any  deviations 
for  that  type  as  varieties.  The  second  plan  is  to  subdivide  the 
same  species  wholly  into  varieties,  just  as  a  genus  is  wholly 
subdivided  into  species.  Poimlus  tremula  may  be  taken  as  an 
illustration.  Two  varieties  of  this  are  recognized  as  British. 
One  is  a  form  whose  young  leaves  are  silky,  and  the  other  form 
whose  leaves  (excepting  the  leaves  of  the  suckers)  are  always 
glabrous  or  almost  glabrous.  If  the  first  of  the  above  plans  be 
adopted,  it  becomes  necessary  to  decide  which  of  the  two  varieties 
shall  be  regarded  as  the  type.  Supposing  the  silky  variety  to  be 
regarded  as  the  type,  the  British  forms  would  be  written  thus : — 

Poimlus  tremula 

{h)  var.  glabra. 
If  the  glabrous  variety  be  regarded  as  the  type,  then  the  British 
forms  Vt'ould  be  written  thus : — 

Populus  tremula 

(a)  var.  sericea. 
However  we  ourselves  have  decided  not  to  adopt  this  first  plan 
but  the  second ;  and  accordingly  we  write  the  British  forms  thus : — 

Populus  tremula 

(a)  var.  sericea 

{b)  var.  glabra. 
We  have  decided  on  this  plan  for  two  reasons.  First,  it  is  (so 
far  as  we  are  able  to  judge)  quite  arbitrary  to  decide  which  of  the 
forms  of  a  species  is  the  type  ;  and  it  is  unusual  to  find  agree- 
ment among  botanists  as  to  which  form  is  to  be  regarded  as  the 
type  and  which  the  deviation  from  the  typo.  We  frequently  find 
that  the  form  which  a  botanist  regards  as  the  type  is  merely  the  form 
which  ho  happens  to  have  come  to  know  first,  or  the  form  which 
is  more  abundant  in  the  district  which  he  usually  investigates ; 
and  we  find  that  this  view  of  the  typo  of  the  species  sometimes 
prevents  him  from  taking  a  broad  view  of  the  relationships  of  the 
different  forms  of  the  species.     Secondly,  it  is  impossible,  iif  the 

•  Bull.  Ton-.  Bot.  Club.  1904.  '251. 
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first  plan  be  chosen,  for  a  botanist  to  record  definitely  the 
existence  of  a  species  in  a  given  locality  without  committing 
himself  to  the  recording  of  a  particular  form  of  that  species,  and 
of  a  form,  it  may  be,  of  whose  distinguishing  characters  he  is 
wholly  ignorant.  By  adopting  the  second  plan,  it  is  possible  to 
record  the  existence  of  a  species  in  a  particular  locality  without 
being  so  committed ;  and,  if  it  be  desired  to  make  the  additional 
observation  that  the  species  exists  in  that  locality  in  a  particular 
form,  it  is  only  necessary  to  add  the  name  of  the  particular  variety, 
whichever  it  may  happen  to  be,  to  that  of  the  species  "  (p.  xvii). 

I  have  quoted  the  whole  of  passage  in  which  Dr.  Moss 
describes  "  how  species  are  divided  into  varieties,"  because, 
although  some  of  it  is  irrelevant  to  the  point  at  issue,  it  is 
desirable  that  the  readers,  not  all  of  whom  possess  The  Cambridge 
Flora,  should  have  it  before  them  in  its  entirety. 

The  example  which  Dr.  Moss  has  chosen  as  an  illustration 
seems  to  me  unfortunate.  In  the  case  of  Po;puhis  tremula,  there 
can  be  no  question  as  to  "which  of  the  two  varieties  shall  be 
regarded  as  the  type,"  for  Linnseus,  the  founder  of  the  species, 
describes  it  as  "  fohis  .  .  .  utrinque  glabris  "  (Sp.  PI.  1034).  This 
being  so,  it  seems  strange  Dr.  Moss  should  follow  Syme  in  placing 
it  as  b.  rather  than  as  a. 

The  plan  which  Dr.  Moss  rejects  seems  in  accordance  with 
that  contemplated  by  the  Eules.  "  Ail  species  ...  are  desig- 
nated by  the  name  of  the  genus  to  which  they  belong  followed 
by  a  name  (or  epithet)  termed  specific  .  .  .  forming  a  combi- 
nation of  two  names,  a  binomial,  or  binary  name "  (Art.  26). 
"  Names  of  subspecies  and  varieties  are  formed  like  specific  names 
and  follow  them  in  order,  beginning  with  those  of  the  highest 
rank  "  (Art.  28).  The  reference  to  varieties  surely  indicates  the 
existence  of  a  definite  type  from  which  these  deviate,  not  a  mere 
abstraction  composed  of  varieties,  as  Dr.  Moss  seems  to  imply  in 
the  example  hereafter  to  be  adduced. 

When  a  new  species  is  described,  the  description  of  its  author 
and  the  material  on  which  it  is  based  are  usually  accepted  as  typical 
for  the  species.  Dr.  Moss's  statement  of  this  position  hardly  seems 
to  me  accurately  to  represent  the  case  ;  it  is  not  the  "regarding  of 
a  certain  form  as  typical,"  but  the  recognition  of  a  species  as  an 
entity  apart  from  varieties  which  may  afterwards  (or  at  the  same 
time)  be  described.  Such  forms  or  varieties  differ  from  the  type 
of  the  species  in  certain  characters,  but  the  original  character  of 
the  species  remains  and  is  usually  easily  recognized.  Take  as  an 
example  Buniex  Hydrolapathum ;  "  the  common  British  form  "  of 
which  is  named  by  Dr.  Moss  "i?.  hydrolapatMim  \a,r.  vulgaris." 
Of  what  is  this  a  variety  ?  And  what  existence  has  B.  Hydro- 
lapathum  apart  from  it  ?  The  name  has  never  been  applied 
to  the  var.  latifolius,  which  has  never  been  included  in  it  save  as 
a  named  variety  and  is  not  likely  to  be  confused  with  it: 
why  then  add  an  entirely  useless  synonym  ?  Why,  parentheti- 
cally, does  Dr.  Moss  in  this  case  write  "var."  and  in  others 
(a)  or  (b)  ? 
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Tlio  system  proposed  seems  manifestly  unjust  to  botanists 
who  have  carefully  described  a  species,  differentiating  it  into  type 
and  varieties,  and  would  seem  to  make  them  say  what  they  have 
not  said.  To  take  a  recent  example:  Mr.  Salmon  (p.  241)  describes 
very  fully  Statice  minuta  L.,  separating  from  the  type  two 
varieties :  on  Dr.  Moss's  method,  it  would  be  open  to  any  anyone 
to  refer  to  the  type  as  "  S.  minuta  var.  vulgaris  nobis,"  or  to 
divide  it  into 

(a)  vulgaris 

(b)  rnicrophylla 

(c)  dissitijlora 

the  first  name  being  of  his  own  invention.  By  this  method 
S.  minuta  would  be  reduced  to  an  abstraction,  or  to  a  synonym  of 
S.  viinuta  var.  vulgaris,  following  the  example  of  Dr.  Moss,  who 
writes  "E.  hpdrolapathum  var.  vulgaris  nobis  :  B.  hydrolapatJmm 
Trimen  in  Journ.  Bot.  xii.  35  (1874)." 

From  the  standpoint  of  compilers  of  local  lists,  there  is  some- 
thing to  be  said  for  the  citation  of  the  abstract  species,  on  the 
ground  stated  by  Dr.  Moss  in  the  passage  quoted.  But  such  a 
citation  may  be  misleading :  thus  in  the  event  of  a  new  variety 
being  described  next  year  (var.  x)  of  B.  Eydrolapathum,  the 
citation  of  the  abstract  name  in  a  list  published  in  1920  pre- 
supposes the  inclusion  of  this,  whereas  by  the  citation  of  the 
specific  name  as  usually  understood,  var.  x  would  be  inferentially 
excluded.  On  the  other  hand,  the  monographer,  having  full 
material  before  him,  would  accept  the  original  description  as  the 
type  of  the  species ;  "the  names  of  subspecies  and  varieties  would," 
as  Art.  28  expresses  it,  "follow  them  in  order."  On  Dr.  Moss's 
plan,  the  type  would  be  described  as  "  {a)"  or  as  "var.  vulgaris  "  : 
and  it  appears  to  me  that  this  practically  amounts  to  the  adoption 
of  a  trinomial  system. 

I  am  of  course  aware  that  in  adopting  his  second  plan.  Dr. 
Moss  can  cite  numerous  Continental  precedents,  and  that  ho  has 
to  some  extent  been  anticipated  by  Syme  in  English  Botany. 
But  the  prominence  given  to  it  in  The  Cambridge  BritisJi  Flora, 
and  the  importance  of  that  work,  seem  to  me  to  call  for  the 
protest  which  I  have  ventured  to  make.  James  Bkitten 


SHOBT    NOTES. 


Agrimonia  odorata  (p.  280). — Mr.  Thompson  omits  to  men- 
tion characters  referred  to  by  Archer  Briggs  {Flora  of  Plyviouth, 
104),  who  points  out  that"  even  when  out  of  flower  and  fruit,  its 
agreeable  odour  serves  to  distinguish  it  from  the  common  species. 
Moreover,  it  has  silkier  and  longer  though  less  densely  disposed 
hairs  on  l)oili  leaves  and  stem,  causing  the  foliage  to  look  loss 
clothy.  The  leaflets  are  considerably  larger  and  not  so  flat, 
sometimes  having  the  edges  incurved."  I  have  recently  ex- 
amined a  large  number  of  dried  specimens  from  England  and  the 
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Continent,  and  find  that  these  characters  hold  good.  Crepin 
{Notes  PL  Bares  Belg.  fasc.  i.  13  (1859)  has  a  useful  note  on 
A.  odorata: — "  Le  fruit,  chez  YA.  odorata,  offre  presque  toujours 
deux  akenes  k  la  maturit6,  et  si,  par  hasard  un  des  ovaires  vient  a 
avorter,  les  sillons  du  calice  se  montrent  plus  marques,  sans 
cependant  arriver  a  la  longueur  de  ceux  de  I'A.  EujMtoria.  Dans 
ce  dernier  cas  la  forme  du  tube  calicinal,  celle  du  bourrelet 
couronnant  le  fruit  k  la  maturite,  ainsi  que  la  direction  des  epines 
ne  sont  point  alterees.  Les  caract^res  distinctifs  de  I'une  et 
I'autre  espece  ne  semblent  point  d^pendre  d'un  d^veloppement 
plusou  moins  consid6rables ;  les  tr6s-grands  pieds  de  VA.  Eupatoria, 
cultives  ou  sauvages,  conservent  toujours  le  facies  propre  a  cette 
espece."  I  note  the  presence  of  yellowish  glittering  glands,  often 
in  abundance,  on  the  under  side  of  the  leaves  in  A.  odorata.  These 
glands  are  occasionally  found  on  the  leaves  of  the  commoner 
species,  but  are  much  less  conspicuous  owing  to  the  denser 
pubescence  ;  this  pubescence,  being  more  in  the  nature  of  tomen- 
tum.  The  characters  afforded  by  the  fruiting  calyx  are  not  fully 
described  in  English  books.  In  addition  to  having  the  exterior 
rows  of  spines  reflexed,  it  is  larger,  less  attenuated  at  the  base, 
being  often  rounded,  and  not  obscure  as  in  A.  Eujxitoria.  The 
furrows  in  the  calyx  are  sometimes  obsolete  in  A.  odorata. — - 
A.  Bruce  Jackson. 

-Mr.  A.  B.  Jackson  lately  revised  my  herbarium-sheets.     In 


Journ.  Bot.  1914,  p.  165,  a  plant  from  Fortingal,  Mid-Perth  (my 
no.  3789),  was  queried  as  A.  Eiq^atoria  var.  sejnu^n  Breb. ;  but  he 
writes  (confirming  our  original  opinion)  :  "I  should  refer  this 
without  much  hesitation  to  A.  odorata.  The  pubescence  is  too 
sparse  and  the  subfoliar  glands  too  abundant  for  A.  Eupatoria. 
It  is  certainly  not  A.  EiqxUoria  var.  sepium  Breb.,  which  has 
eglandular  leaves."  Of  a  specimen  gathered  by  Dr.  J.  Cosmo 
.Melvill  in  August,  1890,  by  the  River  Ruchill,  Comrie,  Perthshire, 
he  says  :  "A.  odorataMWlex.  Fruit  typical."  On  the  other  hand, 
he  remarks  respecting  two  luxuriant  specimens  which  I  collected 
near  the  canal,  west  of  Savernake  Station,  both  in  North  and 
South  Wilts,  v.-c.  7  and  8,  on  July  9th,  1915,  and  which  Eev. 
T.  A.  Preston  referred,  when  fresh,  to  A.  odorata :  "  I  think  this 
is  A.  Eupatoria  L.  Note  the  dense  pubescence  on  the  under 
surface  of  the  leaves.  .  .  .  This  plant  and  the  next  sheet  seem 
to  be  more  like  the  var.  sepium  Br6b.  than  your  Scotch  plant, 
provisionally  referred  to  that  by  Mr.  Bennett.  Brebisson,  Fl. 
Norm.  105  (1859),  says  it  resembles  A.  odorata,  but  differs  in  the 
eglandular  leaves,  the  non-recurved  spines  of  the  fruiting  calyx, 
and  the  teeth  of  the  leaves,  which  are  broader  and  less  acute." 
So  far  as  material  without  fruit  goes,  Mr.  Jackson's  suggestion 
seems  to  be  a  very  likely  one. — Edward  S.  Marshall. 

Branched  Spike  in  Hordeum  murinum  L.  — I  recently 
gathered  on  an  embankment  at  Kew  Bridge  railway  station, 
Middlesex,  a  stem  of  Hordeiim  murinum  bearing  a  trifurcate  spike, 
a  smaller  lateral  spike  arising  on  each  side  from  just  below  the 
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base  of  the  normal  spike ;  each  of  the  lateral  spikes  being  about 
half  the  size  of  the  central  one.  There  was  no  trace  of  fasciation 
in  the  stem  itself.  I  had  not  time  to  search  the  bank,  but  I  saw 
in  passing  one  other  stem  with  a  single  lateral  spike  at  the  base 
of  the  normal  one,  and  there  W'Ould  probably  be  more  found  if 
sought  for.  This  form  does  not  appear  to  have  been  noticed  in 
H.  murinum,  or,  indeed,  in  any  of  the  wild  species  of  the  genus. 
It  is  not  referred  to  by  Masters.  Penzig  {Pflanzen-Teratologie, 
Bd.  ii.  p.  480)  has  "  Hordeum  murimim  L.  Bei  Modena  fand  ich 
eine  in  der  Mitte  gabeltheilige  Aehre ;  Herr  Prof.  Camus  hat  von 
ebenda  auch  eine  Zwillings  Aehre  auf  einfachem  Stiel  beschrieben  " 
(Camus,  Anoynalie  e  varietd  nella  Flora  del  Modenese,  terza  con- 
trib.,  1886).  Branched  spikes  occur  in  Lolium,  and  in  cultivated 
forms  of  Triticum,  &c.,  but  they  do  not  appear  to  be  a  common 
sport.  The  specimen  has  been  placed  in  the  Kew  Herbarium. — • 
H.  N.  DixOxN. 

LiNARiA  ARENARiA  DC. — Mr.  F.  J.  Hanbury  kindly  showed 
me  this  on  September  11th  in  its  station  at  the  Saunton  end  of 
Braunton  Burrows,  N.  Devon  (see  Journ.  Bot.  1911,  pp.  276,  310). 
It  was  still  in  flower,  and  appeared  to  be  confined  to  one  or  two 
contiguous  sandy  hillocks;  but  it  is  evidently  spreading.  Several 
years  ago  Mrs.  Godden,  of  Tunbridge  Wells,  sent  me  a  specimen 
from  this  locality,  and  remarked  that  it  was  then  seen  over  a 
space  only  about  eight  yards  square.  I  have  little  doubt  that  it 
was  purposely  sown  by  someone  who  had  found  the  species  on 
Northam  Barrows;  had  it  been  windborne,  it  would  have  occurred 
nearer  to  the  southern  (lighthouse)  end.  The  assertion  that,  as  a 
native,  it  is  restricted  to  the  neighbourhood  of  Cherbourg  is  in- 
correct; Lloyd  notes  it  as  being  common  on  maritime  sands  from 
the  Gironde  to  the  Cotes  du  Nord,  and  it  was  observed  in  more 
than  one  station  in  Charente-Inferieure  (July,  1881)  by  the  Eev. 
K.  P.  Murray  and  myself — notably  plentiful  at  Pointe  de  Fouras. — 
Edward  S.  Marshall. 

WoLFFiA  MiCHELii  (p.  311). — By  way  of  supplement  to  Mrs. 
Sandwith's  note  on  the  invasion  of  North  Somerset  by  Woljjla 
Michelii  I  may  say  that  on  September  23rd  I  found  the  plant  in 
a  fifth  locality — a  pond  and  a  connected  rhine — east  of  Burnham 
towards  Edithmead.  It  seems  to  me  that  the  rapid  dispersal  of 
this  duckweed  in  the  Bristol  district  may  bo  accounted  for  by  the 
movements  of  aquatic  birds,  wild  duck  in  particular  being  quite 
common  in  our  lowlands. — Ida  M.  Koper. 

Samolus  Valerandi. — In  Britain  this  plant  is  usually,  though 
not  always,  found  in  wet,  sandy  or  alluvial  ground  rather  near  the 
sea ;  and  chiefly  along  the  west  coast.  I  have  soon  it  in  various 
habitats  on  the  Continent,  e.  g.  on  wet  rocks  in  the  Eastern 
Pyrenees,  and  once  or  twice  in  similar  places  at  considerable 
elevation  in  the  Alps  of  Central  Europe  (it  is  rare  in  Switzerland) ; 
and  at  Beau  Rivage,  in  the  Var,  on  the  low  sea-cliffs,  where  fresh 
water  sometimes  trickles  to  the  beach  below.  But  until  this 
autumn  I  never  saw  it  growing  in  woods.     It  is  luxuriant,  and 
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covers  large  patches  in  damp,  shady  places  in  woods  on  Upper 
Greensand  on  the  lower  slopes  of  the  Blackdown  Hills,  near 
Pitminster,  S.  Somerset.  Its  habit  was  such  that  at  first  I  took 
it  to  be  a  white-flowered,  broad-leaved  form  of  Myosotis  cespitosa. 
Some  of  the  stems  were  two  feet  long  and  rooting  at  the  nodes,  a 
peculiarity  mentioned  by  Hooker  in  the  Student's  Flora.  How- 
ever, that  author's  description  of  the  normal  height  of  this  plant 
("1-2  ft.")  is  in  my  experience  exaggerated :  it  is  frequently  only 
six  or  eight  inches  high,  tall  specimens  averaging  about  a  foot. 
Saviolus  Valerandi  is  widely  spread  throughout  the  temperate 
regions  of  the  northern  hemisphere,  and  it  occurs  in  the  Hima- 
laya. The  few  other  species  of  this  small  genus  appear  to  be 
confined  to  the  southern  hemisphere. — H.  S.  Thompson. 


BEVIEWS. 

The  Study  of  Plants,  an  Introduction  to  Botany  and  Plant  Ecology. 
By  T.  W.  WooDHEAD,  M.Sc,  Ph.D.,  F.L.S.  8vo,  pp.  440, 
with  257  text-figs,  and  plates.  Oxford :  Clarendon  Press, 
1915.     Price  55.  6d. 

Thebe  is  a  welcome  freshness  about  Dr.  Woodhead's  addition 
to  the  pile  of  botanical  test-books.  There  are  certain  fundamental 
facts  and  principles  with  which  the  student  of  botany  must  become 
familiar,  and  a  thoroughly  well-trained  teacher  will  probably 
prefer  to  work  out  his  own  course,  but  with  the  widespread 
teaching  of  botany  at  the  present  time  there  are  many  teachers 
who  will  be  glad  to  have  suggestions  for  a  course  which  is  vastly 
superior  to  that  indicated  by  the  ordinary  cheap  text-book. 

The  course  of  work  followed  by  Dr.  Woodhead  is  directed,  in 
the  main,  to  the  establishment  of  the  fundamental  principle  of 
Plant  Physiology.  A  conception  is  obtained  of  the  plant  as  a 
whole — the  garden  stock  is  the  example  illustrated — and  then  the 
form  and  structure  of  the  parts — embryo,  root,  shoot  and  bud  are 
studied  in  association  witli  their  work.  Simple  experiments  are 
described  to  demonstrate  the  more  important  functions.  This 
forms  the  subject-matter  of  Part  i.  In  Part  ii.  the  reproductive 
organs  are  considered.  The  structure  of  the  flower  is  studied  in 
various  examples  from  the  point  of  view  of  pollination  and 
fertilization,  and  this  is  followed  by  a  chapter  on  familiar  lines  on 
the  structure  of  fruits,  and  a  second  on  dispersal. 

Part  iii.,  Systematic  Botany,  is  weak.  It  consists  of  a  brief 
historical  section  and  short  descriptions  of  a  few  of  the  commoner 
British  families.  In  our  opinion  a  more  satisfactory  result  would 
have  been  gained  by  working  into  this  section  the  next  part, 
which  gives  a  good  account  of  the  general  characters  of  a  number 
of  common  trees  and  shrubs,  and  introduces  the  Gymnosperm. 
No  reference  is  made  to  the  groups  below  the  flowering  plants  in 
the  scale  of  evolution.  In  Part  v..  Ecology,  Dr.  Woodhead  is  on 
his  native  heath,  and  the  ten  chapters  dealing  successively  with 
the  factors  determining  plant-habitats  and  communities,  the 
origin,  varying  characters  and  properties   of  the  soil,   and  the 
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characteristic  features  of  difforent  localities  such  as  hedgerows, 
woodland,  humus,  grass-land,  water  and  marsh,  sea-coast,  moor- 
land and  alpine,  form  an  excellent  introduction  to  the  study  of 
this  phase  of  the  subject. 

The  volume  is  profusely  and  well  illustrated  by  good  text- 
figures  and  photographic  plates,  which  have  been  specially 
prepared  for  the  book.  An  appendix  of  twenty  pages  contains  a 
selection  of  examination  papers  set  by  various  examining  boards. 

A.  B.  E. 

The  Botany  of  Iceland.  Edited  by  L.  K.  Eosenvinge  and  E. 
Warming.  Part  i.  2.  An  account  of  the  physical  geography 
of  Iceland,  with  special  reference  to  the  plant  life  by  Th. 
TnoRODDSEN.  Copenhagen.  (London :  John  Wheldon  & 
Co.)  1914.  Pp.  191-343.  With  34  figs,  in  text. 
The  first  portion  of  this  volume  (pp.  1-190)  was  published  in 
1912,  and  concerned  itself  with  the  Marine  Algal  vegetation  (see 
Journ.  Bot.  1893,  p.  G8).  It  is  diificult  to  understand  such  a 
sequence  of  monographs ;  one  would  have  expected  the  present 
to  have  formed  the  first  portion  of  the  survey  w4ien  arranged  on 
completion.  The  scheme  is  for  young  systematists  to  write  mono- 
graphs on  the  various  phases  of  plant  life,  though  the  present 
volume  is  by  one  who  apparently  knew  the  island  in  1882.  The 
account  is  full  of  interest,  and  is  illustrated  by  many  very  clear 
photographs.  The  first  chapter  is  concerned  with  general  topo- 
graphy and  geology.  The  features  of  Iceland  are  vividly  described 
— a  continuous  tableland  with  an  average  height  of  700-1000 
metres  above  sea-level,  more  than  two-thirds  of  the  country  being 
of  such  a  nature  that  almost  no  vegetation  can  thrive  there.  The 
conditions  pertaining  to  surface  and  soil  are  next  considered ;  the 
island  is  built  up  of  basalt,  tutl's  and  breccias,  but  basalt  is  the 
fundamental  rock.  The  following  chapter  deals  with  climate,  in 
which  the  various  factors  and  their  probable  effects  are  stated. 
The  two  last  chapters  (pp.  292-343)  give  an  account  of  the  general 
distribution  of  plant  life  and  a  sketch  of  the  chief  plant-formations. 
"  It  is  expected  that  later  on  in  this  work  a  more  accurate  and 
detailed  account  of  the  plant-geographical  conditions  will  bo 
given,  and  the  ecological  conditions  and  the  different  plant-forma- 
tions will  be  described  and  analysed  by  different  specialists." 
This  preliminary  account  is  admirable  ;  the  description  of  the 
flora  is  illuminated  by  extracts  from  tlio  old  sagas  and  by  histori- 
cal facts  as  well  as  by  points  in  the  economy  of  the  island  relating 
to  man  or  to  other  animals.  "  Generally  speaking,  it  may  be 
said  that  the  same  kind  of  vegetation  prevails  throughout  the 
island ;  taken  as  a  whole,  there  is  no  groat  diil'orouce  between 
north  and  south,  high  and  low  " — though  the  composition  of  tho 
plant-formations  naturally  varies  somewhat.  The  monograph  is 
crammed  with  facts,  and  servos  as  an  oxcollent  introduction  to 
the  study  of  the  vegetation  of  Iceland  in  all  its  phases. 

J.  Eamspottom. 
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The  Flora  of  South  Africa.  By  Eudolf  Marloth.  Vol  iv. 
Monocotyledones.  London  :  Wm.  Wesley  &  Son.  Cape 
Town  :  Darter  Bros.  &  Co.     Price  £2  2s.  net. 

The  first  volume  of  this  work  was  noticed  in  this  Journal  for 
1914,  p.  28 ;  the  fourth  (second  in  point  of  issue)  is  now  before 
us.  In  consequence  of  the  plates  for  volumes  two  and  three 
not  being  ready,  it  has  been  thought  advisable  to  defer  the  publica- 
tion of  those  volumes,  with  the  result  that  the  Monocotyledones 
are  now  given  to  the  world.  This,  of  course,  is  no  drawback  to 
the  work's  usefulness,  the  Monocotyledones  being  quite  distinct 
from  the  other  plants;  indeed  they  could,  without  impropriety, 
have  been  made  the  subject  of  a  separate  treatise,  and  one  of 
surpassing  interest  to  the  lover  of  beautiful  flowers,  seeing  that 
the  OrchidacecB,  IridacecB,  and  Liliacecs,  families  for  the  loveliness 
of  whose  flowers  the  Cape  is  so  celebrated,  would  be  included  in  it. 
Our  former  notice  explained  the  admirable  plan  upon  which  Dr. 
Marloth  was  working,  and  the  volume  under  notice  is  at  least  upon 
a  level  with  its  predecessor.  We  have  the  same  carefully  compiled 
clavis  of  genera,  the  same  excellent  judgement  in  selecting  examples 
for  illustration  by  word  and  brush,  and  similar  useful  notes  on 
points  of  structure  and  life-history.  Special  mention  may  be  made 
of  the  optical  phenomena  concerned  in  the  production  of  the 
colour  of  certain  flowers ;  of  the  power  of  plants  to  regulate  the 
depth  of  their  subterranean  organs;  of  the  arrangement  of  the 
vascular  bundles  in  the  leaves  of  IridacecB ;  of  the  symbiosis  of 
Bhizoctonia  with  orchid  seeds.  Nor  should  the  lavishly  illustrated 
account  of  the  genus  Aloe,  including  the  manufacture  of  Cape 
aloes  from  A.  ferox,  a  subject  very  fully  treated,  be  left  unnoticed. 
As  before,  the  popular  names,  both  English  and  Dutch,  are  in  every 
case  given. 

The  illustrations,  while  naturally  not  so  bizarre — with  the 
exception  of  Strelitzia — as  were  those  of  vol  i.,  have  afforded  more 
favourable  scope  for  the  artists  employed  in  producing  the  plates, 
many  of  which  are  a  perfect  feast  of  colour.  The  numerous 
uncoloured  plates,  too,  are  beautiful  examples  of  their  kind,  and 
those  showing  the  plants  in  their  natural  habitats  will  be 
appreciated  by  students  of  ecology. 

Dr.  Stapf  has  revised  the  grasses,  and  other  experts  have 
helped  in  connection  with  special  families.  The  system  adopted 
is,  as  before,  that  of  Engler,  while  the  Flora  Capensis  has  been 
mainly  followed  in  the  arrangement  of  the  genera.  With  its 
forty-two  coloured  and  eighteen  monochrome  plates  and  numerous 
inset  figures  this  work  deserves  and  is  hereby  offered  our  hearty 
congratulations. 


'O^ 
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BOOK-NOTES,     NEWS,    dc. 

David  Thomas  Gwynne-Vaughan  died  on  September  4th  at 
the  comparatively  early  age  of  forty-four.  Born  at  Llandovery  in 
1871,  he  was  educated  at  Monmouth  School  and  then  went  up 
to   Cambridge   as   a   scholar   of   Christ's    College.      On   leaving 
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Cambridge  he  was  a  schoolmaster  for  a  short  time,  but  then  went 
to  Kew  to  work  in  the  Jodrell  laboratory  under  Dr.  D.  H.  Scott. 
His  investigations  on  the  anatomy  of  the  NympkceacecB  and 
PrimulacecB  in  1897  led  to  his  appointment  as  assistant  in  botany 
at  Glasgow  University,  which  post  he  held  until  1907,  when  he 
became  head  of  the  botanical  department  at  Birkbeck  College. 
He  was  appointed  professor  of  botany  at  Belfast  in  1909,  and  in 
1914  became  professor  at  Eeading.  Gwynne-Vaughan's  work  on 
the  vascular  system  of  ferns  and  his  researches  in  collaboration 
with  Dr.  R.  Kidston  on  the  fossil  Osmundaceai  will  take  their  place 
amongst  the  solid  contributions  to  the  science  of  botany,  being 
marked  both  by  carefulness  and  brilliancy.  The  news  of  his 
death  cast  a  shadow  over  the  botanical  section  at  the  British 
Association,  and  after  the  presidential  address  the  meeting  was 
adjourned  during  the  time  of  the  funeral.  Gwynne-Vaughan 
seemed  to  have  a  genius  for  friendships,  and  his  store  of  in- 
formation, his  humour,  and  his  keenness  endeared  him  to  all 
botanists. 

By  the  death  on  June  4th  of  Henry  Peirson,  of  Hertford, 
the  Journal  of  Botany  loses  an  old  subscriber.  He  was  born  at 
Hertford,  October  23rd,  1852,  and  from  his  schooldays  at  the 
Friends'  School  at  York  had  been  a  keen  botanist,  and  had 
acquired  a  considerable  knowledge  of  British  plants.  During 
many  years  of  residence  at  St.  Mary  Cray,  Kent,  he  had  become 
acquainted  with  the  flora  around  Sevenoaks  and  Dartford,  paying 
especial  attention  to  the  orchises  of  that  part  of  the  country  ;  he 
contributed  notes  on  a  hybrid  orchis  found  by  him  at  Sevenoaks 
(Orchis  maculata  and  Gymnadenia  conopsea  =  x  G.  Legrandiana 
Camus)  to  this  Journal  for  1899,  360;  1907,  278.  For  the 
last  sixteen  years  Peirson  resided  at  Hertford,  and  made  a 
study  of  the  flora  in  its  neighbourhood.  One  of  his  last  ob- 
servations was  that  on  Azolla  in  the  Lea  Valley,  published  in  our 
last  issue.  His  father,  Daniel  Peirson  (1819-99),  a  schoolmaster 
of  Hitchin  and  Reading,  and  subsequently  at  Hertford,  was  also 
keenly  interested  in  botany.  He  had  a  wide  acquaintance 
with  Hertfordshire  plants,  and  contributed  many  localities  as 
to  the  habitats  of  plants  to  the  second  edition  of  the  Flora 
Hertford  iensis. 

The  nineteenth  annual  autumn  fungus  foray  of  the  British 
Mycological  Society  was  held  at  Swansea,  September  27th  to 
October  2nd,  under  the  presidency  of  Mrs.  Carloton  Rea.  Excur- 
sions were  made  during  the  week  to  the  various  types  of  wood  in 
the  neighbourhood,  and  though  the  number  of  species  was  not 
very  large  owing  to  the  "  run  "  in  August  and  the  dry  weather 
afterwards,  many  interesting  agarics  were  found  and  several 
microfungi  were  added  to  the  British  list.  On  Tuesday  evening 
Mr.  Carleton  Rea,  at  the  invitation  of  the  local  Natural  History 
Society,  read  a  paper  on  "Dry  Rot,"  which  scorns  to  bo  prevalent 
in  Swansea.  On  Wednesday  evening  Mrs.  Rea  delivered  her 
presidential    address,   "  Notes   on    Fungus  Illustrations,"  which 
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dealt  with  the  numerous  ancient  and  modern  efforts  at  fungus 
reproduction  from  the  artist's  standpoint :  a  selection  from  the 
president's  large  collection  of  water-colour  paintings  of  the  larger 
fungi  was  on  exhibition  during  the  week.  Mr.  J.  Eamsbottom 
read  two  papers  on  Thursday  evening :  "Notes  on  the  History  of 
the  Classification  of  the  Phycomycetes"  and  "Colour  Standards." 
The  following  evening  Mr.  A.  D.  Cotton  showed  some  interesting 
coloured  lantern  slides  of  Clavariae,  and  Mr.  H.  W.  Wakefield  a 
fine  series  of  lantern  slides  of  the  common  fungi.  Mr. 
E.  W.  Swanton,  of  the  Haslemere  Educational  Museum,  was 
elected  President  for  next  year,  Miss  G.  Lister  re-elected  Vice- 
President,  and  Mr.  Carleton  Kea,  Secretary  and  Treasurer. 
Lyndhurst  was  selected  as  the  centre  for  next  year's  autumn 
foray. 

Owing  to  the  publication  of  Oberthiir  and  Dauthenay's 
B&pertoire  de  Couleurs  (1905),  Khncksieck  and  Valette's  Code  des 
Couleurs  (1908),  and  Eidgway's  Color  Standards  and  Color 
Nomenclature  (1912),  which  have  come  more  or  less  into  general 
use,  the  question  of  a  colour  standard  was  proposed  by  the 
British  Mycological  Society  as  a  subject  for  discussion  at  the 
conference  of  delegates  at  the  British  Association.  Mr. 
J.  Eamsbottom  read  a  paper  in  which  the  previous  attempts  to 
p  rovide  colour  charts  were  mentioned  and  criticized,  and  the 
following  suggestions  were  made : — The  recent  schemes  which 
aim  at  completeness  are  far  too  complicated  and  far  too  expensive 
to  come  into  general  use :  a  primary  scheme  of  about  two 
hundred  colours  would  seem  sufficient  for  naturalists  except  in 
such  branches  as  horticulture,  mycology,  and  ornithology.  A  fair 
sized,  even  sample  of  colour  should  be  provided,  and  these  should 
be  as  permanent  as  modern  colour  painting  or  colour  printing 
make  possible.  They  should  be  in  book  form  and  standardized 
by  modern  physical  and  chemical  methods.  The  colours  should 
be  named,  and  where  possible  referred  to  common  natural  objects. 
A  few  hints  should  be  given  as  to  the  best  way  of  comparing 
colours,  having  regard  to  texture  of  surface  and  optical  illusions. 
Such  a  chart  would  be  very  inexpensive  and  would  be  practical. 
Special  editions  could  be  prepared  with  a  larger  range  of  the 
colours  required  in  special  branches  of  science,  but  if  the  scheme 
were  generally  adopted  it  would  be  best  to  have  ranges  for 
each  of  the  colours  of  the  primary  scheme.  The  discussion 
which  followed  the  paper  concerned  itself  principally  with 
the  best  means  by  which  such  a  scheme  could  be  practically 
realised. 

A  NEW  part  of  the  Flora  Capensis  (vol.  v.  Sect.  2,  part  2) 
contains  the  conclusion  of  Mr.  T.  G.  Hill's  monograph  of  the 
Santalacea,  and  the  first  instalment  of  the  EiipliorhiacecB, 
in  which  Mr.  N.  E.  Brown  describes  183  species  of  Euphorbia, 
the  descriptions  being  accompanied  by  numerous  interesting 
notes. 
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By  the   Eev.  E.  F.  Linton,  M.A.,  F.L.S. 

(Concluded  from  p.  321.) 

Class  I.  BASIDIOMYCETES. 
Order  I.  Hymenomycetes. 
Family  2.  Polypore^  Fr. 
Boletus  luteals  L.  Martin  Wood.  Plantation  south-east  of 
Cranborne.  Two  woods,  Edmondsham.  Near  Mt.  Pleasant, 
Horton. — B.  flavus  With.  Eempstone,  C.  B.  G.  Two  woods, 
Edmondsham.  Plantations  near  Cranborne,  and  near  Alderholt 
Station. — B.  chrysenteron  Fr.  Norden,  G.  B.  G.  Woods  in  and 
near  Edmondsham. — B.  cestivalis  Fr.  Luckford  Copse,  Purbeck, 
C.  B.  G. — B.  variegatus  Swartz.  Norden;  Fitzworth  Heath, 
C.  B.  G.  Ferndown,  Mrs.  Pringle.  Plantation  near  Alder- 
holt.— B.  hacUus  L.  Norden,  G.  B.  G.  Ferndown,  ATrs. 
Pringle.  Lower  Mannington,  Mrs.  Baker.  Copse,  Edmond- 
sham, and  near  Cranborne.  Broadstone.  Branksome  Park. — 
B.  2nperatus  Bull.  Goathorn  Plantation  and  Luckford  Copse, 
Purbeck,  G.  B.  G. — B.  bovinus  L.  Fitzworth  Heath;  woods 
near  Corfe  Castle,  and  near  Scotland  Farm,  C.  B.  G. 
Ferndown,  Mrs.  Pringle.  Lower  Mannington,  Mrs.  Baker. 
Branksome  Park.  Broadstone.  Near  Alderholt  Station. — 
B.  granulatus  L.  Uncommon.  Kingston  ;  Studland,  G.  B.  G. — 
B.  edulis  Bull.  Frequent.  Woodland  near  Corfe  Castle  and 
Scotland  Farm  ;  Slape  Heath ;  Trigon  Park  ;  between  Wareham 
and  Lytchett  Minster,  G.  B.  G.  By  Castle  Hill,  Cranborne. 
Woods,  Edmondsham.  Sutton  Holms  and  Birches  Copse. 
Maldry  Wood,  St.  Giles. — B.  felleus  Bull.  Rare.  Plantation 
near  Alderholt  Station. — B.  laricinus  Berk.  Norden,  G.  B.  G. 
Two     copses,    Edmondsham.        Plantation    near     Cranborne. — 

B.  scaber   Fr.      Near    Scotland    Farm,  and  near  Corfe  Castle, 

C.  B.  G.     Sutton  Holms.     Edmondsham.     Alderholt. 

Fistulina  hepatica  Fr.  Said  to  be  common  in  the  New  Forest. 
Witchampton,  Mrs.  E.  W.  Baker. 

Polyporus  rufescens  Fr.  Edmondsham  Eectory  garden. — 
P.  sqiiamosus  Fr.  Durlston ;  Studland,  on  elm ;  near  Corfe 
Castle,  on  black  poplar,  G.  B.  G.  Crichel,  Mrs.  Baker.  St. 
Giles  Park,  on  beech. — P.  sulphureus  Fr.  On  oak  stump, 
Edmondsham.  On  a  dying  apple  trunk,  Longham. — P.  hispidus 
Fr.  On  elm,  Godlingston  near  Swanage,  G.  B.  G. — P.  nididaus 
Fr.  Talbot  Wood,  Langton,  G.  B.  G.—P.  mollis  Fr.  Eare.  Pine 
wood  near  Broadstone. — P.  betulinus  Fr.  Furze  Common  Copse, 
Edmondsliam. — P.  borcalis  Fr.  In  the  same  wood  as  the  last. — 
P.  adustus  Fr.  Durlston;  Ballard  Down,  G.  B.  G.  Dead  Man's 
Coroer,  Cranborne.  Wood,  Edmondsham.  Birches  Copse.  St. 
Giles  Park. — P.amorplnis  Fr.  Eempstone,  G.  B.  G.  Ferndown, 
Mrs.  Pringle.  Plantation  near  Alderholt. — P.  C(esius  Fr.  Eare. 
Pino  wood,  Broadstone. — P.  fragilis  Fr.  Wood  north  of  Fern- 
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down.  Branksome  Park. — P.  adiposus  B.  &  Br.  Eare.  Two 
woods,  Edmondsham. 

Fomes  ulmarius  Fr.  Eare ;  Studland,  C.  B.  G. — F.  fomen- 
tarius  Fr.  Witchampton,  Mrs.  Baker. — F.  igniarius  Fr.  On 
plum  trees  and  a  willow,  Edmondsham. — F.  annosus  Fr.  Wood- 
land in  and  near  Edmondsham.  St.  Giles.  Ferndown.  Brank- 
some Park. — F.  a2)2^lanatus  Wallr.  Castle  Hill,  Cranborne. 
Edmoiidsham. — F.  rihis  Fr.  On  an  old  gooseberry  bush, 
Edmondsham. — F.  ferruginosus  Mass.     Edmondsham. 

Polystictus  cinnamomeus  Sacc.  Eare.  Branksome  Park. — 
P.  versicolor  Fr.  Swanage  ;  Durlston,  G.  B.  G.  Ferndown,  Mrs. 
Pringle.  Witchampton  ;  Crichel,  Mrs.  Baker.  Frequent  in  and 
near  Edmondsham.  Cranborne.  St.  Giles.  Alderholt. — P.  hir- 
sutus  Fr.  Eare.  Witchampton,  Mrs.  Baker.  —  P.  ahietimis 
(Dicks.)  Fr.  Eempstone ;  Corfe  Castle,  C.  B.  G.  Lower 
Mannington,  Mrs.  Baker.  Edmondsham.  Broadstone.  Brank- 
some Park. 

Porta  vaporaria  Fr.  Eempstone ;  Arne,  G.  B.  G.  Several 
woods  in  Edmondsham.  Sutton  Holms.  Ferndown. — P.  hiber- 
nica  B.  &  Br.  Eare.  Edmondsham. — P.  umhrina  Fr.  Edmond- 
sham.— P.  violacea  Fr.     Ferndown. 

Trametes  gihbosa  (Pers.)  Fr.  Near  Scotland  Farm,  Purbeck, 
C.  B.  G.  Cranborne,  on  beech.  On  Portugal  laurel,  Ed- 
mondsham. 

Dceclalia  quercina  Pers.  Witchampton,  Mrs.  Baker.  Woods 
in  and  near  Edmondsham.  St.  Giles. — D.  unicolor  Fr.  Sutton 
Holms,  W.  B.  Linton. 

Merulius  lacrymans  Fr.  (Dry  Eot.)  Edmondsham.  Shap- 
wick  Church,  the  late  Rev.  B.  P.  Murray. 

Family  3.     Hydnes:  Fr. 

Ilydnum  repayidum  L.  Near  Corfe  Castle,  G.  B.  G. 
Witchampton,  Mrs.  Baker.  Martin  Wood,  Miss  V.  Linton. 
Alderholt.  Edmondsham,  and  adjacent  woods.  St.  Giles  Park. 
— H.ferrugineum  Fr.  Eare.  Edmondsham. — H.  auriscalpmm  L. 
Plantations  south  of  Cranborne,  and  east  of  Broadstone. — 
H.  niveum  Pers.     Eare.     On  an  elm  stump,  Edmondsham. 

Tremellodon  gelatinosum  Pers.  Copse,  Edmondsham.  St. 
Giles. 

h'pex  ohliquus  Fr.  Copses  in  and  near  Edmondsham.  St. 
Giles.     Broadstone. 

Phlcbia  merismoides  Fr.  Witchampton,  Mrs.  Baker.  Ed- 
mondsham. 

Grandinia  granulosa  Fr.     Not  common.     St.  Giles  Park. 

Odontia  fiynbriata  Pers.     Woodland,  St.  Giles  Park. 

Family  4.     THELEPHOREJi;  Fr. 

Graterellus  cornucopioides  Berk.  Witchainpton,  Mrs.  Baker. 
Sutton  Holms.     Very  fine  in  a  copse,  Edmondsham. 

Thelepliora  terrestris  Ehrh.  Eare.  Copse,  Edmondsham. 
Branksome  Park. — T.  laciniata  Pers.     Colehill;  Lower  Manning- 
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ton,  Mrs.  Baker.  Ferndown.  West  Moors.  Alderholt. — 
T.  mollissima  Pers.     Rare.     Witch ampton,  Mrs.  Baker. 

Stereuvi  hirsiiUim  Fr.  Common.  Nine  Barrow  Down, 
C.  B.  G.  Ferndown,  Mrs.  Prmgle.  Witchampton,  Mrs.  Baker. 
Branksome  Park.  Near  Wimborne.  Woods  in  and  near 
Edmondsham.  Cranborne. — S.  ochroleucum  Fr.  Creech  Hill 
Wood,  St.  Giles,  W.  B.  Lmto7i.  Edmondsham.  Sutton  Holms 
and  Birches  Copse. — S.  imrimreum  Fr.  Swanage ;  Durlston, 
G.  B.  G.  Edmondsham.  Cranborne.  St.  Giles. — S.  rugoswn 
Fr.  Near  Corfe  Castle,  C.  B.  G.  Two  woods,  Edmondsham. — 
S.  spadiceu77i  Fr.     Plantation,  Ferndown.     Copses,  Edmondsham. 

Hymenochcete  rnbiginosa  L6v.  Near  Ferndown.  On  two 
fences,  Edmondsham. — H.  tahacina  L6v.  Eare.  In  a  single 
locality,  Edmondsham. 

Corticium  sehaceum  Mass.  Eare.  Woodland,  Ferndown, 
Mrs.  Pringle. — G.  lacteum  Fr.  Eare.  Copse  south  of  Castle 
Hill. — G.  samhnci  Fr.     Eare.     Edmondsham  to  Cranborne. 

Peniophora  quercina  Cooke.  Castle  Hill  Wood,  and  another 
copse  in  Edmondsham. — P.  gigantea  Mass.  Edmondsham.  St. 
Giles  Park.  Branksome  Park. — P.  ochracea  (Fr.)  Mass.  Three 
or  four  copses  in  or  near  Edmondsham.     St.  Giles  Park. 

Sopjntiella  sebacea  Mass.     Woodland,  St.  Giles  Park. 

Gyphella  muscigena  Fr.     Edmondsham.     St.  Giles  Park. 

Family  5.     Clavarie.e  Corda. 

Sparassis  crispa  (Wulf.)  Fr.  Plantation,  Eempstone,  C.  B.  G. 
Holt  Wood,  Mrs.  Baker.  Plantation,  Alderholt. — S.  laminosa  Fr. 
Eare.     Plantation  north  of  Ferndown. 

Glavaria  fastigiata  L.  Herston  quarries ;  in  plenty  on 
Peveril  Down,  Swanage,  G.  B.  G. — G.  muscoides  L.  Witchamp- 
ton, Mrs.  Baker.  Edmondsham  Park. — G.  cinerea  Bull.  Lower 
Mannington;  near  Witchampton,  Mrs.  Baker. — G.cristata  Holmsk. 
Goathorn  Plantation,  C.  B.  G.  Two  woods,  Edmondsham. — 
G.  rugosa  Bull.  Nordon  Plantation,  G.  B.  G. — G.  ahietina  Sebum. 
Furze  Common  Copse,  Edmondsham. — G.  fiaccida  Fr.  Un- 
common. In  a  timber  yard,  Cranborne. — G.  fusiformis  Sow. 
Birches  Copse,  and  in  a  copse,  Edmondsham.  Maldry  Wood,  St. 
Giles.  Alderholt. — G.  incequalis  Fl.  Dan.  Edmondsham  Park. 
Near  Castle  Hill,  Cranborne. — G.  vermicularis  Scop.  Eare. 
Field  on  the  south  side  of  Edmondsham. — G.  fragilis  Holmsk. 
Ferndown,  Mrs.  Pringle.  Edmondsham  Park. — G.  ardcnia  Sow. 
Eare.  Very  fine  in  Maldry  Wood,  St.  Giles,  with  clubs  over  half 
an  inch  in  breadth. 

Galoccra  viscosa  Fr.  Ferndown,  Mrs.  Pringle.  Branksome  Park. 
Woodland,  Castle  Hill.     Plantation  south  of  Alderholt  Station. 

Typhula  phacorrhiza  Fr.  In  leaf-mould  soil  in  a  cool  green- 
house, Edmondsham  Eectory. 

Family  G.     Tuemkllin'kje. 
Auricularia    mesenterica    Fr.       Witchampton,    Mrs.   Baker. 

Edmondsham,  from   two  localities. — A.  lobata  Sommerf.     Near 
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Whitecliffe  Farm,  Swanage,  C.  B.  G.     Withy  Beds,  Crichel,  Mrs. 
Baker.     Near  Edmondsham  House. 

Hirneola  auric ula-juda  Berk.  New  Swanage;  Durlston ; 
Kingston  woods,  all  on  elder,  G.  B.  G.  Hinton  Martel ;  Witch- 
ampton,  Mrs.  Baker.     On  elder  trunks,  Pentridge  Down. 

Exidia  glandulosa  Fr.  Copse,  Edmondsham,  and  in  the 
Eectory  Garden. — E.  albida  (Huds.)  Brefeld.  Witchampton, 
Mrs.  Baker.  Edmondsham  Eectory  Garden.  Woodland,  St. 
Giles  Park. 

Tremella  mesenterica  Eetz.  Studland  ;  Nine  Barrow  Down  ; 
Durlston  ;  Langton  ;  Godlingstone  Heath,  C.  B.  G.  Witchamp- 
ton, Mrs.  Baker.  Broadstone.  St.  Giles  Park  and  Maldry 
Wood.  Edmondsham. — T.  viscosa  Berk.  Near  Edmondsham, 
W.  R.  Linton. 

Dacryomyces    deliquescens    Duby.       Branksome    Park.   Mrs. 
Baker.     Copse,  Edmondsham,  W.  B.  Linton,  where  it  is  frequent 
on  old  wood  railings.      Near  Broadstone.      Plantation  north  of 
Ferndown. — D.  stillatus  Nees.     Edmondsham.     Birches  Copse 
St.  Giles  Park.     Near  Broadstone.     Branksome  Park. 

Order  II.     Pilacee^. 
A  group  of  two  species,  not  yet  found  in  Dorset. 

Order  III.     Gasteromycetes. 

Family  1.     Phalloide.e. 

Ithyphallus  impudicus  Fr.  Near  Studland ;  Norden  Plantation, 
C.  B.  G.  Witchampton,  Mrs.  Baker.  Woodland,  St.  Giles 
Park.     Edmondsham  once,  perhaps  imported  from  St.  Giles. 

Family  2.     Nidulariace^. 

Cyathus  striatus  Huds.     Eare.     Maldry  Wood,  St.  Giles. 
Sphceroholus    stellatus    Tode.      Between    Edmondsham   and 
Sutton  Holms. 

Family  3.     Lycoperdace^. 

Geaster  fornicatus  Fr. — G.  lageniformis  Vitt. — G.  rubesce7is 
Pers.  All  three  found  by  Mrs.  Baker  in  Witchampton  ;  very 
rare ;  none  of  them  recorded  in  Mr.  Eayner's  New  Forest  list. 

Lycoperdon  echinatum  Pers.  Norden  Plantation,  C.  B.  G. — 
L.  excipuliforvie  Scop.  Castle  Hill  Wood,  Edmondsham. — 
L.  saccatum  Vahl.  In  one  copse,  Edmondsham. — L.  cjemmatum 
Batsch.  Norden  Plantation ;  Kiugswood,  C.  B.  G.  Sutton 
Holms.  Alderholt.  —  L.  pyriforme  Schaeff.  New  Swanage  ; 
Peveril  Down ;  Bushey ;  near  Chapman's  Pool,  C.  B.  G. 
Witchampton,  Mrs.  Baker.  Two  woods,  Edmondsham.  Maldry 
Wood,  St.  Giles. — L.  perlatum  Pers.  Witchampton,  Mrs.  Baker. 
Plantation  north  of  Ferndown.  Sutton  Holms.  Three  woods, 
Edmondsham.  Woodland,  Alderholt  Park. — L.  hiemale  Bull. 
Downs  north  of  Swanage  ;  Studland  ;  near  two  woods,  Langton  ; 
Corfe  Castle ;  Creech  Down,  C.  B.  G.  Fields,  Edmondsham. 
Castle  Hill,  Cranborne.  —  L.  ccelatuvi  Bull.  Near  Studland  ; 
Swanage  quarries ;    Bushey ;    Fitzworth  Heath,  C.  B.  G.     Ed- 
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mondsham,   and   a   field   near. — L.  Bovista   L.      Not   common. 
Plantation  south  of  Cranborne. 

Family  4.     Scleroderme^  Fr. 

Scleroderma  vulgare  Fr.  Eempstone ;  Wareham  ;  Lytchett 
Minster,  G.  B.  G.  Ferndown,  Mrs.  Pringle.  Cole  Hill,  Wim- 
borne.  Mt.  Pleasant,  Horton.  Sutton  Holms.  Two  copses, 
Edmondsham. — S.  verrucosum  Pers.  Witchampton,  Mrs.  Baker. 
Edmondsham.     Castle  Hill  woodland,  Cranborne. 

Family  5.     Htmenogastre^. 
Bhizopogon  rubescens  Tul.     Not  common.     Ferndown,  Mrs. 
Pringle.     Colehill,  near  Wimborne. — B.  luteolus  Tul.     Goathorn 
Plantation,  G.  B.  G.      Colehill,  Mrs.  Baker.     Plantations  of  fir 
north  of  Ferndown,  and  south  of  Alderholt. 

Order  IV.     Uredinales. 

Melaynpsora  ewphorhicB  Cast.  Garden,  Edmondsham.  Probably 
frequent. — M.  -populina  Jacq.  On  dead  poplar  leaves,  Edmond- 
sham Eectory  orchard. 

Melampsoridium  hetulinum  Kleb.  On  the  under  side  of  dying 
birch  leaves,  Edmondsham  to  Goatham. 

Goleosporium  senecionis  Fr.  On  Senecio  vulgaris  L.  Edmond- 
sham Eectory  garden. 

Puccinia  buxi  DC.  Box  hedges,  Edmondsham. — P.  chrysa?i- 
themi  Eoze.  On  chrysanthemum  leaves,  Edmondsham  Eectory. 
— P.  malvacearum  Mont.  On  Malva  sylvestris  L.,  East  Creech 
Farm,  Langton,  G.  B.  G.  On  hollyhock,  Edmondsham.  —  P. 
jnimuloi  DC.  On  moribund  leaves  of  Primula,  in  a  greenhouse, 
Edmondsham. — P.  pruni  Pers.  On  leaves  of  plum  and  damson 
while  still  green,  Edmondsham  Eectory. — P.  thesii  Chaill.  Downs 
above  the  lighthouse,  Swanage,  G.  B.  G.  £  B.  V.  Sherring. 

Phragmidium  violaceuvi  Schultz.  On  the  under  side  of  bramble 
leaves,  Goatham  and  Sutton  Holms.  —  P.  suhcorticatum  Schrk. 
On  wild  rose  leaves,  Edmondsham. 

Order  V.     Ustilaginales. 
Ustilago  avenm  Jens.     On  oats,  Eomford  Farm,  Edmondsham. 
Melanotaniuvi  endogenum  De  Bary.  On  Galimn,  near  Swanage, 
B.  V.  Sherring. 

Class  II.     ASCOMYCETES. 
Order  I.     Gymnoascace^. 

Ascomyccs  deformans  Berk.  (Curl  or  Peach-curl.)  On  the 
under  side  of  peach  and  nectarine  leaves.    Edmondsham,  gardens. 

Order  II.     Pyrenomycetes. 

Cordiceps  7nilitaris  (L.)  Link.  Holt  Wood,  Mrs.  Baker. 
Copse,  Edmondsham. 

Epichloe  typhina  Tul.     Edmondsham. 

Nectria  cinnaharina  (Tode)  Fr.    Edmondsham  Eectory  garden ; 
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near  Edmondsham  Church,  on  hornbeam. — N.  coccinea  (Pers.)  E'r. 
Edmondsham  Eectory  grounds.  —  N.  ditissima  Tul.  On  apple 
branches,  Edmondsham  Eectory  orchard. — N.  i:ieziza  (Tode)  Fr. 
On  logs  by  Edmondsham  House. 

Xylaria polymorpha  (Pers.)  Grev.  Kingston  woodland,  C.  B.  G. 
Woodland,  St.  Giles  Park.  —  X  hypoxijlon  (L.)  Grev.  Lower 
Mannington,  Mrs.  Baker.  On  a  pahng,  near  Wiraborne.  Very 
common  on  stumps,  damp  posts,  &c.,  in  Edmondsham.  Maldry 
Wood,  St.  Giles. 

Hypoxylon  fuscum  (Pers.)  Fr.  Quince  Hill  Wood;  near 
Creech,  G.  B.  G.—H.  multiforme  Fr.  Eempstone  Wood,  G.  B.  G. 
Edmondsham  and  Eomford.     St.  Giles  Park. 

Diatrypella  quercma  (Pers.)  Nitschke.  Copses,  Edmondsham. 
Woodland,  St.  Giles  Park. 

Diatrype  disciformis  (Hoffm.)  Fr.     Eempstone  Wood,  G.  B.  G. 

Spharella  maculiformis  Awd.  Ou  dead  leaves  of  Msculus,  in 
in  a  copse,  Edmondsham. 

Daldinia  concentrica  Bolt.  Encombe  woodland,  on  dead  ash, 
C.  B.  G.  Withy  Beds,  Crichel ;  Lower  Mannington,  Mrs.  Baker. 
In  a  hollow  oak  stump,  and  on  ash,  Edmondsham. 

Uncinula  aceris  Sacc.  On  maple  leaves,  Edmondsham.  On 
sycamore  leaves,  St.  Giles  Park. 

Erysiphe  polygoni  DC.     On  turnip,  Edmondsham  Eectory. 

Dichcena  quercina  Pers.     Woodland,  St.  Giles  Park. 

Massaria  inquinans  Tode.     Edmondsham. 

Order  III.     Discomycetes. 

Trochila  ilicis  Crouan.  Creech  Hill  Wood  ;  Studland  Wood, 
C.  B.  G.  Ferndown,  3Irs.  Pringle.  Sutton  Holms.  Three  or 
four  copses  in  Edmondsham. — T.  lauro-cerasi  Fr.  On  dead  laurel 
leaves,  Edmondsliam  Eectory  garden. 

Bhytisma  acerinum  Fr.  On  freshly  fallen  leaves  of  maple  and 
sycamore.     Cranborne.     Woodland,  St.  Giles  Park. 

Bulgaria  polymorpha  Wettstein.  Witchampton,  Mrs.  Baker. 
On  oak  logs,  Ehymes,  and  in  the  timber  yard  at  Edmondsham 
House,  abundant. 

Goryne  sarcoides  Tul.     Edmondsham.     Cranborne. 

Mollisia  cinerea  Karst.     On  dead  wood,  Edmondsham. 

Helotium  claro-flavum  Berk.  Woodland,  St.  Giles  Park.  On 
decayed  mistletoe  branches,  Edmondsham  Eectory  orchard. — 
H.  virgultorum  Karst.  \a,i\  fructigenwn  Eehm.  Castle  Hill  Wood, 
Edmondsham. 

Sderotinia  tuhcrosa  Fuckel.  Named  for  me  by  Mr.  F.  J. 
Eayner,  as  a  form  ;  Edmondsham. 

Chlorospleimim  cer-uginosum  DeNot.  Frequent  on  dead  oak 
branches  in  one  copse,  Edmondsham. 

Lachnea  hemispihenca  Gillet.  Uncommon.  Witchampton, 
Mrs.  Baker.     In  one  copse,  Edmondsham. 

Dasyscypha  virginea  Fckl.  Copse  in  Edmondsham  near  Castle 
UiW.—D.  calycina  Fckl.  Copse,  Edmondsham,  W.  B.  Linton. 
Pine  wood  near  Broadstone. 
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Geopyxis  coccinea  Mass.  Rempstone  Heath,  C.  B.  G.  Near 
Corfe  Castle,  E.  B.  Bankes.  Edmondsham  Eectory  orchard. 
Hedge-bank  of  Castle  Hill  Wood.     Woodland,  St.  Giles  Park. 

Humaria  granulata  Sacc.  Fields  in  Edmondsham.  No  doubt 
common  elsewhere. 

Peziza  vesiculosa  Bull.  Gardens,  Swanage,  C.  B.  G.  —  P. 
sepiatra  Cooke.  Witchampton,  Mrs.  Baker.  —  P.  venosa  Pers. 
Withy  Beds,  Crichel,  Mrs.  Baker.  —  P.  ampliata  Pers.  On  the 
damp  thatching  of  an  old  haystack,  Capt.  E.  G.  Linton. — P.  hadia 
Pers.     Ferndown,  Mrs.  Pringle. 

Otidea  leporina  Fuckel.  Norden  Plantation,  C.  B.  G.  On  the 
ground  in  Holt  Wood,  Mrs.  Baker. — 0.  aiirantia  Mass.  Swanage, 
C.  B.  G.  Witchampton,  Mrs.  Baker.  Rhymes  Copse,  Edmond- 
sham.—  0.  luteo-nitens  Mass.     Pine  wood  north  of  Ferndown. 

Hclvellacrispa'Ev.  Rempstone;  Norden;  Kingswood,  C. P.  G. 
Ferndown,  Mrs.  Pringle.  Witchampton,  Mrs.  Baker.  Edmond- 
sham. Woodland  belt  on  two  sides  of  St.  Giles  Park. — H.  lacu- 
nosa  Afzel.  Woodland,  St.  Giles  Park.  Plantation  south  of 
Cranborne. 

Leotia  lubrica  Pers.  On  the  ground  in  woodland,  Sutton 
Holms. 

Spathularia  clavata  Sacc.  Among  pine  leaves  on  the  ground, 
Cranborne. 

Geoglossum  glutinosum  Pers.  In  grass  south  of  Ferndown, 
Mrs.  Pringle.     Edmondsham  Park. 

Class  III.     PHYCOMYCETES. 

Phytophthora  infestans  De  Bary.  (Potato  disease.)  No  notes 
made,  but  a  frequent  destructive  plague  on  potato  in  wet  seasons, 
too  well  known. 

Class  IV.      DEUTEROMYCETES. 
Family  1.     Mucedine^  Link. 

Monilia  fructigena  Pers.  A  mould  growing  on  decayed  apples, 
Edmondsham  ;  probably  very  common  everywhere. 

Oidium  alphitoides  Grilf.  et  Maub.  On  living  oak  leaves, 
Edmondsham  to  Goatham. 

Aspergillus  glaucus  Link.  On  fruit  and  leaves,  Edmondsham 
Rectory  gai'den.  —  A.  flavus  Link.  On  herbarium  specimens, 
Edmondsham  Rectory. 

Botrytis  cincrea  Pers.  Frequent  in  the  greenhouse,  Edmond- 
sham, on  dead  leaves  of  passion-flower,  geraniums,  kc,  flowers 
and  decaying  fruit. 

Sepedonium  chrysospermum  Fr.  Growing  on  Boletus  in  two 
copses,  Edmondsham. 

Trichothecium  roseum  Link.*  On  bark  in  Edmondsham  Eectory 
orchard,  and  in  a  copse. 

Macrosporium  tomato  Cko.  Forming  dark  patches  on  tomatoes 
when  maturing  in  wet  seasons,  Edmondsham  Rectory  garden. 

Scptoria  euomjmi-japoniccB  Pass.      Discovered  by  Mr.  C.  B. 
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Green  at  Durlston,  near  Swanage,  on  fallen  leaves  of  Euonymus 
japonica ;  named  for  him  by  Mr.  J.  F.  Eayner  and  reported  as 
new  to  Britain. 

Family  2.     Tubercularie^  Ehrenb. 
Tubercularia  vulgaris  Tode,  conidial  state  of  Nectria  cinna- 
harina.     Cranborne.     Edmondsham.     Plantation  north  of  Fern- 
down. 

MYCETOZOA  De  Bary  (Myxomycetes  Wallroth).   ■ 
Subclass  Endospoee^. 

Badhamia  capsuUfera  Berk.  Not  common.  In  a  crevice 
between  bark  and  wood  of  a  decayed  branch,  Edmondsham. — 
B.  2itricularis  Berk.  On  Stereum  ochroleucum,  Edmondsham. — 
B.  panicea  Eost.     On  a  piece  of  elm  from  an  Edmondsham  wood. 

Leocarpus  fmgilis  (Dicks.)  Eost.  {L.  vernicosus  Link).  On 
dead  leaves,  Witchampton,  Mrs.  Baker.  Fir  plantation.  Broad- 
stone. 

Didymium  difforme  Duby.  On  dead  leaves,  Edmondsham. — 
D.  squamulosum  Fr.  On  dead  wood,  Edmondsham  Eectory 
grounds. 
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TWO     NEW     SPECIES     OF     MYEIANTHUS. 
By  a.  B.  Eendle,  D.Sc,  E.R.S. 

Myrianthus  is  a  genus  of  Moracecs,  containing  according  to 
present  knowledge  about  ten  species,  all  of  which  are  confined 
to  tropical  Africa ;  M.  arboreus  Beauv.  spreads  across  the  con- 
tinent, the  others  apparently  occupy  more  restricted  areas. 

The  study  of  the  species  from  the  herbarium  material  available 
presents  considerable  difficulty,  as  the  plants  are  dioecious  trees, 
and  five  of  the  eight  previously  described  species  are  known  only 
from  the  male  plant.  Moreover,  the  leaf-form  shows  considerable 
variation  even  in  one  and  the  same  species ;  the  primitive  form 
was  evidently  simple. 

The  most  general  type  of  leaf  is  palmately  compound  with  five 
to  seven  elliptical  or  oblanceolate  leaflets  with  a  pointed  apex  and 
generally  sharply  toothed  margin,  the  leaflets  are  sessile  or  shortly 
stalked,  but  the  main  petiole  is  generally  long.  This  type  is  so 
far  as  known  the  only  one  found  in  the  adult  plant  of  M.  arboreus 
Beauv.,  and  the  few  closely  allied  species  which  with  it  form  the 
section  Euimjrianthus.  But  the  leaves  of  the  seedling,  as  shown 
by  specimens  of  M.  arboreus  collected  by  Wehvitsch  in  Angola, 
are  simple,  and  ovate-elliptical  to  elliptical  in  shape,  with  the 
characteristic  toothed  margin,  and  on  the  under  face  the  dense 
short  whitish  tomentum  between  the  prominent  venation,  which 
is  also  a  feature  of  the  adult  leaf  throughout  the  genus.  These 
seedling  leaves  resemble  in  fact  the  adult  form  characteristic  of 
M.  serratus  Benth.  &  Hook,  f.,  the  type  of  the  genus  Dicrano- 
stachys  of  Trecul,  which  is,  however,  better  regarded  as  a  section 
of  Myrianthus.  In  M.  serratus  the  leaves  are  also  trilobed,  and  a 
similar  variation  occurs  in  the  allied  species  M.  cuncifolius  Engl., 
where  the  leaves  in  female  specimens  are  deeply  3-5-lobed. 

In  the  eastern  species  of  the  same  section,  ilf.  Holstii  Engl., 
which  has  been  confused  with  arboreus,  the  leaves  vary  from  a 
more  or  less  deeply  3-  or  5-lobed  form  to  a  completely  palmately 
compound  leaf  with  5  or  7  leaflets.  In  M.  Ubericus,  described 
below,  which  is  only  known  from  male  specimens,  the  leaf  shows 
both  the  simple  and  trifid  form,  and  resembles  in  this  respect 
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M.  serratus.  In  M.  Talbotii,  a  new  species  which  has  been  sent 
by  Mr.  and  Mrs.  P.  Amaury  Talbot  from  several  localities  in 
Southern  Nigeria,  we  know  only  the  most  highly  developed  leaf- 
form,  the  leaves  having  5  to  8  distinctly  stalked  leaflets. 

The  two  species  described  below  are  both  included  in  the 
section  Dicranostachys,  though  in  the  case  of  M.  Ubericus,  female 
specimens,  on  which  depends  the  distinction  between  the  sections, 
are  unknown.  The  species  is,  however,  evidently  closely  allied 
to  M.  serratus. 

Myrianthus  Ubericus,  sp.  nov.  Frutex  ramulis  juvenilibus, 
petiolis  et  iuflorescentia  pubescentibus,  piHs  cinereo-brunneis. 
Folia  petiolata,  membranacea,  late  oblongo-elliptica  vel  trifida 
(segmento  mediano  quam  lateralibus  multo  majore,  elliptico-ob- 
longo),  apice  abrupte  acuminata,  basi  obtusa,  margine  ingequaliter 
argute  dentata,  c.  3  dm.  longa,  1  dm.  lata,  in  facie  superiore  sparse 
pilosa,  subter  inter  venulas  prominentes  breviter  albido-tcmentosa; 
nervis  lateralibus  utrinque  circa  10,  valde  ascendentibus,  veluti 
costa  mediana  in  facie  inferiore  prominentibus  ;  petiolus  quam 
lamina  duplo  minor.  Stipules  dense  sericese,  '5  cm.  longse.  In- 
florescentice.  masculae  in  axillis  geminae,  c.  6'5  cm.  latse,  pedunculo 
5-7  cm.  longo,  vix  2  mm.  crasso,  in  ramis  3-4  tenuibus  dichotomis 
soluto,  floribus  in  glomerulis  subglobosis  vel  oblongis  4-6  mm. 
longis,  interdum  basi  confluentibus,  in  ramulis  5"  vel  6"  ordinis 
congestis ;  bracteolis  quam  perianthio  angustioribus,  concavis, 
superne  ciliolatis.  Perianthiuyn  ad  basin  4-sectum,  segmentis 
apice  latioribus,  obtusis,  crassiusculis  et  concavis,  dorso  ciliolatis, 
usque  ad  basin  angustatis.  Stamma  3-4,  filamentis  connatis. 
Planta  femina  baud  cognita. 

Hab.  Liberia,  Mt.  Barclay,  B.  H.  Bunting !  in  Herb.  Mus. 
Brit.     Sierra  Leone,  Umvin  &  Smythe,  2  !  in  Herb.  Kew. 

Allied  to  the  two  West  African  species,  M.  serratus  and 
M.  cuneifolius,  which  it  resembles  in  leaf  characters,  but  is  dis- 
tinguished by  the  larger  male  inflorescence  with  slender  branches 
and  small  more  or  less  distinct  clusters  of  flowers  on  the  ultimate 
branchlets. 

Myrianthus  Talbotii,  sp.  nov.  Arhor  (?)  ramulis  juvenilibus 
veluti  petiolo  pilis  albidis  appressis  indutis,  internodiis  teretibus, 
cavis.  Folia  digitata  foliolis  5-8,  petiolulatis,  siccis  membranaceis, 
late  oblanceolatis  vel  oblongo-ellipticis,  apice  argute  acuminatis, 
basi  acuto  in  petiolulum  angustatis,  margine  plus  minus  argute 
dentatis,  cum  petiolulo  1-2-2-5  cm.  longo  2-4-5  dm.  longis 
7'5-12-5  cm.  latis,  foliolis  lateralibus  multo  minoribus,  in  facie 
superiore  lucentibus,  subter  inter  venulas  conspicuas  breviter 
albido-tomentosis  costa  mediana  et  nervis  lateralibus  plurimis 
ascendentibus  in  facie  inferiore  prominentibus  ;  petiolus  sulcis 
pluribus  lineatus,  folio  subajquans.  Stipula  late  ovatae,  acumi- 
nataj,  dense  sericeaa,  c.  I'O  cm.  longaj.  Inflorescenti(Z  in  axillis 
geminae  ;  masculae  usque  ad  2-25  dm.  latce,  pedunculo  17  cm.  longo 
et  4  mm.  crasso,  bracteis  caducis,  ramis  4-5,  dichotome  ramosis, 
ramulis  ultimis  et  penultimis  brevibus  ubiquo  floriferis,  4-8  mm. 
longis,   2  mm.   crassis,  bracteolis  late  spathulatis,  dorso  superne 
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ciliolatis,  quam  perianthio  brevioribus.  Perianthii  segmenta  4, 
paene  ad  basin  libera,  obovata,  superne  latiora  et  concava,  vix 
2  mm.  longa.  Stamina  3-4,  libera,  perianthium  aequantia.  Flores 
femineao  circa  20  in  caput  globosum  1-25-2  cm.  diam.,  pedunculo 
1-5-3  cm.  longo,  bracteolis  anguste  oblongis  vel  oblanceolatis  basi 
angustatis,  dorso  pubescentibus,  2  mm.  longis.  Perianthium 
anguste  ovoideum,  5-6  mm.  longum,  birtellum,  ad  cram  angus- 
tatum,  stigmate  lineari-lanceolato  exserto.  Fructus  ovoidei  4-10, 
in  capite  4-5  cm.  diam.  connati,  perianthio  carnoso  et  apice 
rostrato  inclusi. 

Hab.  South  Nigeria,  Oban  and  Eket  districts,  Mr.  and  Mrs. 
P.  A.  Talbot  I  Cameroons,  Bipinde,  Zenker,  1100 !  (with  immature 
male  flowers  only).     Herb.  Mus.  Brit.,  Herb.  Kew. 

Distinguished  from  the  other  members  of  the  section  Dicrano- 
stachys  by  the  compound  leaves  with  5-8  leaflets,  and  the  ovoid 
but  compressed  strongly  beaked  fruit. 


COREECT    NAME    FOR    ATRIPLEX    ARENARIA   Woods. 

By  S.  F.  Blake,  A.M. 

When  recording  recently  from  North  America*  the  Sea  Blite 
which  has  generally  passed  in  British  literature  as  Atri])lcx 
arenaria  Woods,  I  had  occasion  to  look  critically  into  the  name 
which  this  species  should  bear  in  accordance  with  the  Inter- 
national Code  of  Nomenclature.  Woods's  name  (Phytol.  iii.  593 
(1849))  is  unavailable  because  of  the  earlier  and  valid  A.  arenaria 
Nutt.  (Gen.  i.  198  (1818) ),  an  American  species  of  the  section 
Obione,  which  has  sometimes  been  considered  a  genus,  but  is  now 
by  a  general  consensus  of  opinion  referred  to  Atriplex.  The  plant 
first  distinguished  by  Woods  was  apparently  a  minor  constituent 
of  the  original  Atriplex  laciniata  of  Linnajus.  In  the  Cambridge 
British  Flora  (ii.  179,  t.  185  (1914))  Dr.  Moss  and  Mr.  Wilmott 
have  adopted  for  it  the  name  A.  sabulosa  Rouy  (Bull.  Soc.  Bot. 
Fr.  xxxvii.  p.  xx  (1890)),  and  refer  to  it  as  a  straight  synonym 
A.  maritima  L.  (Fl.  Angl.  25  (1754) ),  based  on  Ray's  "  Atriplex 
maritima  J.  B."  (Syn.  ed.  3,  152  (1724));  the  latter  binomial 
(i.  e.  A.  maritima  L.)  they  consider  to  have  been  adopted  by 
Linna)us  from  Ray  by  a  lapsus  calami,  and  accordingly  discard. 
If  the  case  were  really  as  simple  as  this,  and  A.  maritima  L.  based 
solely  on  British  records  of  A.  arenaria  Woods,  it  would  certainly 
be  best  to  adopt  the  Linna^an  name,  whether  it  be  a  lapsus  calami 
or  not,  and  thus  avoid  the  complications  that  arise  if  the  name  be 
disregarded ;  but  since  Ray's  species  was  based  not  only  on 
British  records  referable  to  A.  arenaria  Woods,  but  also  on 
Continental  ones  certainly  appertaining  to  A.  lacifiiata  L.  as  now 
taken,  the  nanae  A.  maritima  L.  must  be  considered  to  cover  both; 
that  is,  it  is  merely  a  nome?i  abortivum,  to  bo  referred  to  tho 
synonymy  of  A.  laciniata  sensu  L. 

*  Blwdord,  xvii.  83-86,  f.  1-2  (1915). 
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The  first  author  after  Woods  clearly  to  distinguish  and  name 
the  plant  was  E.  Hallier,  who,  in  1863,  in  a  revision  of  the  Atri- 
plices  of  Heligoland,  published  it  as  a  new  species,  A.  maritimum 
(Bot.  Zeit.  xxi.  Beilag.  [No.  1]  10).  Linngeus's  A.  maritima,  as 
just  noted, is  a  pure  synonym  of  A.  laciniatalj. ;  A. maritima  (L.) 
Crantz  (Inst.  i.  208  (1766) )  is  Suceda  maritima  (L.)  Dumortier ; 
and  A.  maritima  Pall.  (Keise,  ii.  289  (1773))  is  merely  a  nomen. 
All  these  uses  of  the  name  being  invalid,  it  is  clear  that  by  the 
provisions  of  the  International  Code  the  name  to  be  employed  for 
the  plant  is  Ateiplex  maritima  E.  Hallier.  The  species  is  one 
of  a  number  whose  range,  chiefly  on  the  coast  of  northwestern 
Europe,  includes  also  the  eastern  coast  of  Canada.  A.  maritima 
is  found  in  America  in  New  Brunswick,  Prince  Edward  Island, 
and  the  Magdalen  Islands,  the  earliest  American  specimen  I  have 
seen  bein*?  one  in  the  British  Museum  collected  by  John  Macoun 
on  Prince  Edward  Island  in  1888. 


NOTE     ON     AETICLE    45     OF    THE     VIENNA     CODE. 

By  G.  Claridge  Druce,  M.A. 

The  suggested  alteration  in  the  names  of  the  Sea  Lavenders 
{Limonium)  and  Thrifts  (Statice),  and  the  displacement  of  the 
earlier  names  of  Castalia  and  Nyviphaa  for  the  more  recent 
Nym])h(2a  and  Nuphar,  led  me  to  look  closely  into  the  wording  of 
the  above-named  Article.  I  fail  to  find  that,  if  carefully  read,  and 
bearing  in  mind  the  earlier  sentences,  such  a  change  as  that 
involved  in  the  substitution  of  the  much  later  Armeria  for  Statice 
is  necessitated. 

Article  45  reads  : — "  When  a  genus  is  divided  into  two  or  more 
genera,  the  name  must  be  kept  and  given  to  one  of  the  principal 
divisions.  If  the  genus  contains  a  section  or  some  other  division, 
which,  judging  by  its  name  or  its  species,  is  the  type  or  the  origin 
of  the  group,  the  name  is  reserved  for  that  part  of  it.  If  there  is 
no  such  section  or  subdivision,  but  one  of  the  parts  detached 
contains  a  great  many  more  species  than  the  others,  the  name  is 
reserved  for  that  part  of  it.''  This  rule  has  been  recently  con- 
strued by  M.  Briquet  *  to  demand  the  use  of  Ni/mphcea  vice 
Castalia,  and  the  consequent  restoration  of  Smith's  Nuphar  of 
much  later  date  than  Salisbury's  Castalia.  In  this  instance  the 
Linnean  genus  consists  of  four  species,  one  of  which  is  a  Nelum- 
hium,  two  are  white,  and  the  other  a  yellow  water-lily — the  latter 
stands  first  in  the  Species  Plantarum.  In  his  Genera  Plantarum 
(1754),  p.  227,  Linnaeus  has  three  sections,  B.  lutea,  N.  alba,  and 
Nelumho,  so  when  Salisbury  in  1805  separated  the  two  white- 
flowered  species  as  Castalia  {Nelumho  having  been  previously 
separated  by  Adanson  in  1763),  he  left  the  first  section  to  bear 
the  name  Nymjphcea.  It  was  not  until  three  years  later,  and  for 
quite   other   reasons.   Smith   renamed   the  yellow   lily   Nuphar, 

*  See  Journ.  Bot.  1911,  '277. 
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which  it  is  now  proposed  to  use,  on  the  ground  of  the  numerical 
superiority  of  the  white  water-lilies,  which,  however,  at  the  time 
of  separation,  had  one  more  species  than  the  yellow.  So,  too, 
with  the  Linnean  genus  Statice,  in  which  Linnaeus  wrongly  in- 
cluded two  such  distinct  genera  as  the  Thrifts  and  Sea  Lavenders. 
Miller  (Gard.  Diet.  Abridg.  1754)  first,  and  then  Hill  (Brit. 
Herbal,  1756),  more  accurately  separated  the  Sea  Lavenders  under 
the  Tournefortian  name  Limonmm,  by  which  they  had  long  been 
widely  known,  notwithstanding  they  were  more  numerous  than 
the  Thrifts,  which  these  authors,  I  think  rightly,  left  to  bear  the 
name  Statice.  In  1809,  however,  Willdenow  gave  the  name 
Armeria  to  the  Thrifts,  a  name  which  some  authors  wish  to 
retain,  even  if  Statice  has  to  disappear.  Armeria  is  practically 
the  Tournefortian  genus  Statice ;  is  not  the  conservation  of 
Limonium,  therefore,  according  to  Article  45 — "  when  a  genus  is 
divided  the  name  must  be  kept  and  given  to  one  of  the  principal 
divisions"?  The  Thrift  is  the  first  species  in  the  Sp.  PI.,  and 
also  in  the  GcJiera  (p.  135),  where  (in  Obs.)  Linnaeus  says,  ''Statice 
auctorum  calyce  communi  triplici,  florem  subrotundum  componit," 
and  '' Limoniiim  auctorum  calyci  communi  imbricato  flosculis 
serie  oblonga  exhibit." 

Moreover,  another  sentence  of  Article  45  bears  out  this 
reading — "  If  the  genus  contains  a  section  or  some  other  division, 
which,  judging  by  its  name  or  its  species,  is  the  type  or  origin  of 
the  group,  the  name  is  reserved  for  that  part  of  it."  Limonium 
had  long  been  the  name  of  the  Sea  Lavenders,  and  Statice  of  the 
Thrifts,  so  not  only  is  the  historic  sequence  maintained,  but  the 
law  of  priority  is  followed,  by  applying  to  these  two  genera  their 
Tournefortian  names,  which  had  been  revived  by  Miller.  I  there- 
fore contend,  as  I  did  in  Journ.  Linn.  Soc.  1900,  68-77,  that  we 
should  use  Limonium  to  designate  the  Sea  Lavenders,  and  Statice 
instead  of  Armeria  for  the  Thrifts. 

Nomenclaturists  who  have  been  induced  to  adopt  a  numerical 
proportion  as  a  standard  for  generic  names  have  not,  it  would 
appear,  sufficiently  realised  what  the  logical  effects  of  such  a 
course  would  demand.  If  on  this  ground  we  give  up  Limonium 
and  Castalia,  are  other  similar  cases  to  remain  untouched '?  The 
genus  Fumaria  consists  of  eleven  species,  only  three  of  which  are 
Fumarice,  indeed  F.  spicaia  is  put  by  some  authors  into  a  separate 
genus,  Platycapnos ;  one  is  a  Sarcocapnos  ;  two  in  the  Index 
Keioensis  are  placed  as  Diccntra ;  while  five  belong  to  Corydalis. 
Even  if  the  section  "  coroUis  bicalcaratis  "  with  two  species  of 
Dicentra  are  removed,  wo  still  have  five  Corydalis  against  three 
Fumaria.  The  genus  Cistus,  as  defined  by  Linnaeus,  combined 
two  Tournefortian  genera,  Cistus  and  Ilclianthemum,  and  had 
thirty-seven  species.  Miller  (/.  c.  1754)  took  out  twenty-six  species 
to  form  the  genus  Ilelianthcmum,  leaving  only  eleven  to  bear  the 
name  Cistus,  notwitlistanding  its  numerical  inferiority,  which  is 
still  maintained,  Uphof  (Die  Pfianzengatt.)  giving  Cistus  thirtv, 
and  Ilelianlhemum  one  hundred  and  thirty-five  species.  It  may 
be  held  that  the  first  section  "  exstipulatas  fruticosa; "  of  thirteen 
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species,  most  of  which  are  true  Gistus,  was  meant  to  bear  that 
name,  since  it  also  conserves  that  of  Tom'nefort ;  but  this  is 
precisely  analogous  to  the  case  of  Statice.  The  genus  Geranium 
affords  another  example :  Pelargonium,  which  with  Erodium,  was 
separated  by  L'H6ritier  in  1787,  contains  a  larger  number  of 
species  than  was  left  in  Geranium,  and  this  proportion  is  still 
maintained.  Chelidonium  L.  consists  of  four  species :  Miller 
(1754)  separated  Glaucium,  thus  taking  out  C.  corniculatum  and 
C.  fiavum,  leaving  Chelidonium  majus  and  the  plant  afterwards 
named  Boemeria  hybrida.  There  are  now  about  twenty  species  in 
Glaucium  and  two  in  Chelidonium :  are,  then,  all  the  species  of 
Glaucium  to  be  named  Chelidonium  ?  There  is  a  stronger  example 
in  the  Linnean  genus,  if  such  it  can  be  called,  Cheiranthus,  which 
has  thirteen  species  ;  these  consist  (using  the  names  of  the  Index 
Keioensis)  of  five  species  of  Malcolmia,  five  (now  four)  of  Matthiola, 
one  Erysimum,  and  only  two  of  the  modern  Cheiranthus.  Shall, 
therefore,  upwards  of  thirty  species  of  Cheiranthus  be  called 
Cheiri,  and  more  than  forty  species  of  Malcolmia  be  named 
Cheiranthus  ?  Antirrhitium,  into  which  Linnseus  wrongly  merged 
Linaria,  had  about  forty  species ;  three  only  of  these  belong  to 
Antirrhinum,  one  is  an  Anarrhinum,  one  Nemesia,  and  thirty-four 
are  Linaria.  Miller  {I.  c.)  separated  the  Tournefortian  Linaria 
as  a  distinct  genus,  notwithstanding  its  very  great  numerical 
proportion,  and  retained  its  original  name.  The  present  propor- 
tion, according  to  Uphof,  is  Antirrhinum,  thirty;  Li?iaria,  one 
hundred  and  sixty.  Andromeda  (which  may  be  compared  with 
Nymphcea)  has  nine  species  ;  when  Don  removed  two  species  each 
of  Leucothoe  and  Cassiope,  he  left  only  one — -the  old  genus  Poli- 
folia — to  bear  the  name  Andromeda.  Myagrum  had  nine  species, 
five  of  which  are  Bapistrum,  and  Myagrum,  Vogelia,  Cochlearia, 
and  Gamelina  have  each  a  single  species.  Are  all  the  species  of 
Bapistrum  to  be  changed  to  Myagrum  ?  The  genus  Carduus  (the 
sections  of  which  are  unimportant)  consists  of  twenty-six  species 
[G.  Acarna  of  ed.  1  is  in  ed.  2  transferred  to  Cnicus).  Of  these 
twenty-six  species,  five  only  are  unplumed  thistles,  i.  e.  G.  nutans, 
C.  acanthoides,  and  C.  crispus  (which  most  authors  unite), 
C.  pycnocephalus  and  C.  defloratus  (which  are  not  in  the  1753 
edition),  while  there  are  fifteen  species  of  plumed  thistles 
(Cirsium).  The  six  remaining  species  belong  to  five  different 
genera: — Tyrimmis,  Mariana,  Notobasis,  Serratula,  two  being 
JtirinecB. 

Other  examples  need  not  be  given  ;  enough  has  been  brought 
forward  to  show  the  danger  of  pressing  the  question  of  numerical 
proportion  so  far  as  existing  genera  are  concerned.  The  Article 
is  a  rule  which  must  be  borne  in  mind  when  a  genus  in  the  future 
is  subdivided,  but  its  retrospective  action  is  better  honoured  in  the 
breach  than  the  observance,  since  any  supposed  advantages  of 
strictly  applying  the  principle  would,  if  it  were  strictly  and  logi- 
cally followed,  produce  enormous  changes,  or  add  very  largely  to 
the  already  too  long  and  arbitrary  list  of  "nomina  conservanda." 

In  what  one  fears  will  be  a  distant  future,  when  an  Inter- 
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national  Congress  can  again  be  brought  together,  it  might  be  well 
to  add  a  rider  to  Article  45  (thus  making  its  meaning  unambiguous) 
to  the  effect  that  the  rule  only  applies  to  future  divisions  of 
genera  or  groups,  and  has  no  retrospective  action  ;  and  that,  as 
with  the  definition  of  species,  so  too  with  genera,  the  rule  of 
priority  shall  be  enforced.  At  present  Article  45,  at  any  rate  in 
the  English  version,  has  led  to  some  misunderstanding,  and  may 
lead  to  unneccessary  disturbances  in  nomenclature. 


DIALYSIS  OF  COEOLLA  IN  CONVOLYULUS  AEVENSIS. 
By  G.  S.  Boulger,  F.L.S. 

In  September  Mr.  G.  D.  Willis,  of  Basingstoke,  Hants,  sent 
me  a  specimen  of  Convolvulus  arvensis  L.  from  that  neighbour- 
hood, in  which  the  corolla  is  deeply  five-cleft.  The  plant  is  on 
the  whole  smaller  in  its  parts  than  the  typical  form ;  its  leaves 
oblong,  subacute,  and  slightly  hastate ;  and  the  corolla  white. 
Mr.  Willis  writes  that  this  form  occurs  along  some  twenty  to 
twenty-five  yards  of  hedgerow,  where  he  has  known  it  for  at 
least  five  years,  and  where  it  has  had  this  year  to  withstand  the 
vicissitudes  of  a  miHtary  camp.  As  the  species  is  perennial,  this 
does  not  prove  that  this  form  is  true  to  seed. 

On  endeavouring  to  trace  previous  notices  of  such  a  variation, 
with  the  help  of  Penzig's  Pflanzen-teratologie  (1890),  I  find  that 
the  earliest  is  apparently  that  in  Dillenius's  edition  of  Eay's 
Synojysis  (p.  276),  where  we  read :  "  Convolvulus  flore  minimo, 
ad  unguem  fere  secto.     Prope  Maidstone  invenit  D.  Eand."  "*'■ 

This  record  is  quoted  by  Smith  {English  Flora,  i.  285)  with- 
out any  statement  that  he  had  himself  found  such  a  plant. 
Nevertheless,  Thomas  Hopkirk,  in  his  Flora  Anomoia  (1817), 
p.  13G,  writes:  "  The  natural  divisions  of  the  corolla  are  in  some 
instances  increased  in  depth,  as  in  .  .  .  the  variety  of  the  Small 
Bindweed  {Convolvulus  arvensis)  mentioned  by  Eay,  and  since 
found  by  Sir  Edward  Smith,  the  corolla  is  deeply  divided  into 
five  segments." 

George  Engelmann,  in  his  Dc  AntJiolysi  Prodromus  (1832), 
pp.  40-41,  says,  under  the  heading  "  Disjunctio  petalorum  gamo- 
merium "  :  "  Ilaec  antholysis  forma  non  frequenter  occurrit ; 
quam  vidi  in  Anagallidc  virescente ;  in  Orobanche  Schimper 
animadvertit.  Nominantur  ab  auctoribus  Solanum  tuberosum, 
Convolvulus  arvensis  "...  He  refers  to  Hopkirk,  and  men- 
tions four  or  five  other  plants  varying  in  a  similar  manner. 

In  1838  M.  Do  la  Font,  Baron  de  Melicocq,  published  "  Notes 
sur  la  vegetation  des  environs  de  Laon  .  .  .  et  sur  quelquos 
varietes  ou  monstruosites  observt^es  dans  cotte  contree"  {Annales 
des  Sciences  Naturelles,  2nd  ser.  vol.  ix.  (Botanique)  p.  380).  He 
writes:  "  Co7ivolvulus  arvensis  L.  v.  /S  corollis  profomU  quimjue- 

*  Isaac   Rand,   an   apothecary   in    the   Hayniaiket,    became  in  the  year 
Dillenius's  book  was  published  (1721)  "  Projfectus  "  at  the  Chelsea  garden. 
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partitis  Nobis.  Cette  vari6t6  n'a  jamais  6t6  observes.  Les 
corolles  ont  cinq  lobes  tr^s  etroits  qui  arrivent  pr^s  de  la  base, 
sans  y  atteindre  neanmoins.  Quelques-unes  d'entre  elles  ort  un 
stigmate  a  trois  lobes  et  non  a  deux,  comme  dans  le  Liseron  des 
champs.     Trouvee  a  Anteny,  avec  I'espece." 

A.  Malbranche,  writing  from  Rouen  in  September,  1859,  to 
the  Soci6te  Botanique  de  France  (Bull,  de  la  Soc.  Bot.  vol.  vi. 
(Paris),  1859,  p.  719),  says :  "  J'ai  trouve  a  Lormont  (Gironde), 
le  15  aout,  dans  une  herborisation  faite  en  compagnie  de  MM. 
Clos,  de  Eochbrune  et  L.  Motelay,  le  Convolvulus  arvensis  L.  i 
fleurs  quinque-fides,  regulieres,  partagees  presque  jusqu'a  la  base." 
In  his  Vegetable  Teratology,  published  in  1869  (pp.  72-3), 
Dr.  Maxwell  Masters  writes,  under  the  heading  "  Dialysis  of  the 
Corolla  "  :  "  The  following  list  contains  the  names  of  the  genera 
in  which  this  separation  of  the  petals  of  an  ordinarily  gamo- 
petalous  flower  takes  place  most  frequently."  He  then  gives  a 
list  of  twenty-six  genera,  seventeen  of  which  have  the  !  that 
indicates  the  author's  personal  observation ;  among  these  latter 
are  Convolvulus  and  Pharbitis. 

In  1877  E.  Caspary  exhibited  some  specimens  of  what  is 
apparently  the  same  thing  at  Konigsberg  {Schriften  der  Physi- 
halisch-akonomischen  Gesellschaft  zu  Konigsberg,  xviii.  I.  pp.  95- 
6).  They  were  found,  he  says,  in  July,  1876,  by  Herr  Hammer, 
a  schoolmaster,  in  a  field  near  the  coast  at  Rothenen,  near  Fisch- 
hausen.  The  margin  of  the  corolla  he  describes  as  being  divided 
into  five  "  free  parts,  about  12  mm.  long  and  linear-lanceolate  "  ; 
and  he  continues :  "  This  dialysis  of  the  corolla  in  Convolvulus 
arvensis  appears  not  to  have  been  hitherto  noticed.  Masters,  it 
is  true,  includes  Convolvulus  among  the  genera  in  which  it  has 
been  observed,  but  does  not  name  any  species ;  and  the  case  of 
Convolvulus  was  unknown  to  Alexander  Braun,  who  had  so  wide 
a  knowledge  of  such  morphological  variations." 

Under  date  July  11,  1886,  Freiherr  von  Spiessen  communi- 
cates to  the  Deutschen  Botanischen  Gesellschaft  {Berichte,  iv. 
Berlin,  1886,  p.  258),  a  description  of  "  a  pecuHar  variety  of  the 
Field  Bindweed,  Convolvulus  arvensis  L.  var.  corolla  quinque- 
partita,"  which  does  not  seem  altogether  identical  with  those  we 
have  as  yet  mentioned.  He  writes  :  "  The  Field  Bindweed,  well 
known  as  one  of  the  commonest  weeds,  has  a  vvell-developed 
funnel-shaped  corolla,  which,  as  seen  from  below,  is  white  or 
whitish-rose  colour,  with  five  deeper-coloured  stripes.  Here,  in 
the  neighbourhood  of  the  vineyards  on  the  boundary  between 
Mittelheim  and  Winkel,  in  Rheingau,  a  variety  occurs  in  one 
spot,  but  in  some  plenty,  in  which  the  lighter  parts  are  entirely 
absent  so  that  the  corolla  presents  a  star-like  form.  The  corolla 
is  snow-white  and  deeply  divided,  being  only  united  at  its  base 
where  the  calyx  springs.  On  the  five  divisions  of  the  corolla 
there  are  usually  little  projections  or  appendages.  With  the  ex- 
ception that  its  flowers  are  generally  smaller,  the  plant  is  otherwise 
quite  like  the  type  of  the  species  in  leaf,  growth,  Sec.  At  the  first 
glance,  the  flower  is  very  like  that  of  Ornitliogalum  ^imbellat^mi  L." 
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To  this  description  Ernst  Hallier,  of  Stuttgart,  made  the 
following  interesting  additions  (Deutsche  Bot.  Monatsschrift, 
October,  1888,  p.  154)  :— 

"  In  the  summer  of  1887  I  found  a  single  example  of  this 
form  in  a  vineyard  at  Stuttgart.  In  this  summer  (1888)  I  was 
fortunate  enough,  in  company  with  my  son,  Emil  Hallier,  to  find 
four  more  examples  at  the  same  place.  I  have  planted  two  in 
pots  for  further  observation.  The  name  '  quinquepartita  '  does 
not  apply  to  these  specimens,  since  the  corolla  is  often  sex- 
partite.  I  propose,  therefore,  to  designate  it  '  var.  corolla  par- 
tita.' In  the  forthcoming  Flora  of  Stuttgart  by  O.  Kirchner  this 
form  is  not  mentioned,  although  I  made  known  its  occurrence  in 
this  vineyard  last  summer.  I  find  that  the  stamens  and  pistils 
are  of  equal  length,  and  that  each  of  the  divisions  of  the  corolla 
bears  on  either  side  at  its  base  a  small  bluntly  triangular  pro- 
jection.    The  flower  is  pure  white,  without  any  marking. 

"  I  must  further  remark  that  all  possible  gradations  between 
this  form  and  the  type  occur,  even  on  one  and  the  same  plant. 
Stuttgart  is  extremely  rich  in  forms  of  this  species.  The  colour 
may  be  pure  white  or  entirely  rose-colour  or  cherry-red  without 
any  marking,  or  alternating  with  the  five  white  stripes  there  may 
be  five  wider  or  narrower  bands  of  the  ground-colour  widening 
outwards.  The  ground  of  the  corolla  is  either  greenish  or  uniformly 
coloured.  The  margin  of  the  corolla  is  often  entire,  or  it  may 
have  five  little  projections  or  may  not  uncommonly  be  produced 
into  five  long  points.  The  size  of  the  flower  is  also  very  variable. 
It  would  be  a  useful  undertaking  for  any  florist  to  collect  all  these 
forms  and  deal  with  them  critically." 

Freiherr  von  Spiessen's  description  of  the  Eheingau  variety 
in  which  parts  appear  to  be  suppressed  ("  vollig  verschwunden  ") 
hardly  tallies  with  the  Basingstoke  form,  in  which  the  segments 
overlap  much  as  in  the  flower  of  a  Cyclamen  in  which  the  spiral 
twist  is  absent.  The  little  projections  on  the  segments  of  the 
dialysed  corolla  recall  those  on  the  somi-bipinnatifid  fronds  of  the 
Welsh  Polypody,  or — to  speak  rather  of  floral  organs — again 
those  processes  common  in  Cyclamen  which  have  culminated  in 
median  fringes.  Ilallier's  paired  triangular  projections  at  the 
base  of  the  corolla-lobes  suggest  the  auricles  of  the  sub-hastate 
leaves.  As  to  the  great  variability  which  he  ascribes  to  the 
species  near  Stuttgart,  I  think  that,  while  everyone  must  have 
noticed  the  great  variety  in  colour,  paralleling  in  apparent  cause- 
lessness  that  of  Cardamine  pratensis  L.,  tlie  difl'erences  in  form 
have  not  been  previously  much  noticed.  Hallier  seems  to  have 
no  doubt  as  to  the  identity  of  his  Stuttgart  form  with  von 
Spiessen's  from  the  Eheingau  ;  whilst  there  is  nothing  in  the 
descriptions  to  distinguish  any  of  the  other  specimens  from  one 
another  or  from  the  Basingstoke  form.  1  may  add  that  until 
Mr.  Willis's  specimens  arrived  there  was  no  such  form  repre- 
sented in  the  National  Herbarium. 

Of  course  Ilallier's  remarks  make  it  moio  than  ever  doubtful 
whether  such  a  form  should  be  given  a  distinctive  name.     Baron 
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de  Melicocq's  "  corollis  profonde  quinque-partitis,"  and  Hallier's 
"  corolla  partita,"  are  alike  descriptions  and  not  names.  If  it 
should  be  worth  while  to  give  the  form  a  varietal  name,  none 
could  he  more  appropriate  than  schizopetala,  which  I  proposed 
for  a  similar  variation  in  Erica  cinerea  L.  {Journal  of  Botany, 
1912,  p.  315).     It  may  be  characterized  as  follows: — _ 

Planta  omnino  parvior  quam  forma  typica  ;  foliis  oblongis, 
subacutis,  paullum  hastatis ;  floribus  albis ;  corollis  ad  basim 
fere  sectis.  Basingstoke,  Hants ;  communicavit  Dom.  G.  W. 
Willis,  Septemb.  1915,  qui  varietatem  per  quinque  annos  obser- 
vavit,  teste  litteris  suis. 


A    NEW     SALICOENIA    VAEIETY     AND     HYBEID. 
By  the  Eev.  E.  S.  Marshall,  M.A.,  F.L.S. 

1.  Salicornia  disarticulata  Moss,  n.  var.  humifusa.— Flores, 
ut  in  typo,  semper  solitarii ;  segmenta  in  autumno  valde  disarticu- 
lantia.  Habitu  multum  differt ;  solo  arete  appressa,  plus  minus 
triangulari-flabellata,  fructificans  rubella  vel  rubra.  _  Spicae  cras- 
siores,  plerumque  (ssepe  duplo,  interdum  triplo)  longiores. 

Flowers,  as  in  the  type,  always  solitary ;  segments  shedding 
freely  in  autumn.  It  differs  much  in  habit :  closely  appressed  to 
the  ground,  more  or  less  triangular-fanshaped,  reddish  or  red,  when 
in  fruit.  Spikes  stouter,  usually  longer  (often  twice,  sometimes 
thrice). 

Exsiccata.—B-exh.  Marshall,  No.  4212. 

Abundant  on  sandy  mud,  near  high-water  mark,  in  several  parts 
of  Dawhsh  Warren,  v.-c.  3  S.  Devon,  Sept.  21,  28,  Oct.  7,  1915. 

A  very  striking  plant,  recalling  S.  appressa  Dumort.  in  general 
appearance,  but  at  once  distinguishable  by  its  single  flowers.  It 
varies  much  in  luxuriance;  some  specimens  attain  a  length  of 
eight  inches,  and  are  six  inches  across.  The  prevailing  colour,  in 
late  September  and  October,  is  brick-red ;  but  it  is  often  much 
deeper  (crimson  or  blood-red).  In  this  locality  the  type  (new  for 
Devon)  is  very  scarce,  and  apparently  always  erect ;  even  in  early 
October  it  remains  light  green  or  yellowish,  except  that  the 
flowers  are  reddish  brown. 

Dr.  Moss,  who  has  not  yet  seen  specimens,  writes : — "  The 
prostrate  form  of  Salicornia  disarticulata  I  have  seen  in  Brittany 
(locally  common)  and  in  England  (rare).  I  suspect  the  first  stem 
is  killed — eaten  by  animals  or  trodden  down :  if  so,  the  branches 
left  would  naturally  have  smaller  spikes.  I  attach  little  or  no 
importance  to  colour  of  glass- worts.  I  doubt  if  it  is  worth 
naming,  except  perhaps  as  a  forma."  However,  in  the  present 
instance,  the  very  numerous  individuals  observed  (many  hundreds, 
if  not  thousands)  were  certainly  uninjured ;  on  an  average  the 
spikes  are  also  considerably  thicker,  and  often  much  longer, 
though  in  the  latter  respect  there  is  great  variation — some  of 
them  attain  a  length  of  2  cm.  The  plants  are  frequently  small, 
but  as  a  rule  larger  than  in  the  type.     My  No.  273  from  New 
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Eomney,  15  East  Kent,  Sept.  17,  1891,  is  probably  what  Dr. 
Moss  has  seen ;  it  was  prostrate,  and  sometimes  triangular- 
fanshaped,  but  had  the  green  hue  and  short  spikes  (seldom  as 
much  as  1  cm.  long)  of  the  normal  plant.  This  was  issued  as 
S.  appressa  Dumort. 

2.  S.  DisARTicuLATA  (var.  humifusa)  X  Smithiana,  n.  hybr. — 
Prostrata,  sed  apice  ramorum  saepius  aliquantum  ascendens. 
Flores  soltarii  ternatique  intermixti.  Spicas  crassiusculte,  longi- 
tudine  (1-2-5  cm.)  sat  variabiles.  Planta  ramosissima,  pro  more 
subtriangulari-flabellata,  quam  in  S.  Smithiana  laxior.  Color 
in  autumno  lateritius  vel  sanguineus.  Segmenta  quam  in 
S.  disarticulata  minus  quidem,  admodum  tamen  disarticulantia. 

Prostrate,  but  generally  somewhat  ascending  at  the  tips  of 
the  branches.  Solitary  and  threefold  flowers  intermixed.  Spikes 
rather  stout,  varying  considerably  in  length  (1-2-5  cm.).  Plant 
very  much  branched,  as  a  rule  subtriangular-fanshaped,  laxer 
than  in  5'.  Srnithiana.  Colour  in  autumn  brick-red  or  blood-red. 
Segments  shedding  considerably,  though  less  freely  than  in 
S.  disarticulata. 

Exsiccata. — Herb.  Marshall,  No.  4214. 

Scarce  and  very  local  on  sandy  mud-flats,  with  the  parents ; 
Dawlish  Warren,  v.-c.  3  S.  Devon,  Sept.  21,  28,  1915. 

A  good  intermediate.  Single  flowers  predominate ;  when 
there  are  three,  the  lateral  are  much  smaller  than  the  central,  and 
probably  abortive ;  but  this  has  not  been  tested  by  microscopical 
examination.  It  varies  from  four  to  eight  inches  in  length,  and 
from  three  to  six  in  greatest  breadth.  S.  Smithiana  is  rather 
uncommon,  here,  and  was  not  seen  in  any  great  quantity. 


RUMEX    MARITIMUS    L. 
By  E.  Adrian  Woodruffe-Peacock,  F.L.S. 

In  working  out  my  forty  years'  ecological  notes  for  the  Flora 
of  Lincolnshire  many  curious  facts  are  coming  to  light.  Those  I 
have  collected  in  reference  to  the  "  Golden  Dock  "  may  be  taken 
as  an  example.  The  plant  is  recorded  for  the  Watsonian  vice- 
counties  27,  28,  29,  32,  55,  56,  61,  63  ;  the  so-called  B.  limosus 
for  27,  28,  29,  56,  61 :  in  the  Lincolnshire  natural  history  divi- 
sions B.  maritimus  for  2,  3,  5,  6,  7,  10,  11,  12,  13,  14,  16,  17,  18, 
and  B.  limosus  for  2,  3,  12,  13,  14,  16,  17,  18. 

B.  conglomeratus  is  practically  all  over  the  vice-counties  and 
our  local  Lincolnshire  divisions,  except  on  peaty  soils.  I  have 
also  full  proof  that  maritimus  is  carried  by  wind,  water,  and 
birds,  i.  e.  wild  ducks. 

B.  viaritimus — inland  at  least — is  an  unstable  species.  It 
spreads  on  damp,  sandy,  gravelly,  and  peaty  soils  in  a  series  of 
wet  seasons,  like  those  before  1893,  and  retires  in  dry  ones  like 
those  of  1893-1900.  More  can  be  seen  in  this  fact  than  at 
first  sight  appears.  B.  maritimus  is  the  plant  always  first  found 
in  a  fresh  locality,  as  Fowler's  and  Lee's  notes  prove.     Tben  two 
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or  three  seasons  after  it  has  been  noted  as  a  new  arrival,  R. 
limosus  is  found  along  with  it.  If  the  seasons  grow  suddenly 
dry  it  takes  the  place  of  maritimus,  itself  departing  two  or  three 
seasons  later  if  the  drought  continues.  The  succession  round 
ponds  on  sandy  glacial  gravel,  and  by  a  moat  on  Kimmeridge 
clay,  was  in  1891-93  B.  maritimus  only,  in  1893  both,  in  1894- 
96  B.  Uviosus  only ;  since  that  date  neither  has  appeared. 

B.  maritimus  is  physically  a  constant  species  with  characters 
that  vary  little  ;  on  the  other  hand  B.  limosus  is  flexible  and 
confluent  in  character.  I  find  B.  maritimus  is  from  one  to  two 
feet  high  ;  B.  limosus  two  to  three.  This  is  also  the  height  of  B. 
concjlomeratus.  B.  limosus  can  resist  drought  better  of  the  two 
though  not  to  any  great  extent,  as  might  be  expected,  if  it  is  a 
true  hydrid  between  them.  These  latter  points  do  not  entirely  rest 
on  my  own  observation.  Mr.  Bernard  Keynolds  wrote  to  me  in 
1912  :  "  Near  Boston,  on  estuarine  alluvium,  we  saw  many  forms 
of  B.  maritimus  showing  all  grades  of  sizes  to  huge  B.  limosus. 
I  am  convinced  that  you  are  correct  in  saying  the  limosus  forms 
are  maritimus  x  couglomeratus  hybrids."  If  they  arenot  hybrids 
I  do  not  know  what  the  signs  of  hybridity  are,  either  by  the 
instabihty  of  its  physical  characters  or  by  the  circumstances  of 
its  ecology.  One  single  point  in  ecology  will  demonstrate  what 
I  mean.  The  succession  alluded  to  above  is  not  confined  to  one 
soil.  It  has  been  noted  on  five,  but  never  on  any  form  of  peat — 
Sphagmim,  Hyjmum,  Sparganium — Carex,  or  Pteris  peat.  Why? 
May  we  not  safely  assume  it  is  because  B.  conglomeratiLS  has 
never  been  recorded  yet  for  any  peaty  soil  in  this  county  ? 


EICHAED     MANLIFFE     BAERINGTON 
(1849-1915.) 

By  the  death  on  September  15th  of  Eichard  Manliffe  Bar- 
rington,  Ireland  has  lost  the  last  of  that  group  of  enterprising 
and  energetic  field  botanists  which  may  almost  be  said  to  have 
been  created  by  the  genius  of  A.  G.  More.  During  the  'seventies 
and  'eighties,  while  More  was  actively  engaged  on  the  preparation 
of  the  second  edition  of  C^jhele  Hibernica,  he  gathered  round  him 
a  singularly  efficient  band  of  helpers,  of  whom  Barrington,  Hart, 
Vowell,  and  Barrett-Hamilton  were  the  chief.  UnderMore's 
direction  an  extensive  campaign  of  field  work  was  carried  out, 
special  attention  being  paid  to  the  Irish  mountain-ranges  and  to 
the  shores  of  the  larger  lakes  and  rivers.  The  result  largely 
increased  our  knowledge  of  the  Irish  flora,  and  a  full  share  of  this 
work  was  carried  out  by  Barrington. 

Born  in  1849,  his  love  of  natural  science  displayed  itself  while 
he  was  still  a  child.  He  passed  through  Trinity  College,  Dublin, 
taking  an  honour  degree  in  science,  and  then  studying  law  was 
called  to  the  Bar  in  1875.  But  the  law  had  few  attractions  for 
him,  and  he  devoted  a  vigorous  life  to  the  business  of  land 
valuation,  and  to  the  management   of  the  large   farm   attached 
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to  the  beautiful  family  residence  of  Fassaroe,  near  Bray,  in 
Co.  Wicklow.  The  visits  to  many  remote  parts  of  Ireland  which 
the  former  occupation  entailed  -svere  entirely  to  his  taste.  His 
keen  eye  was  always  on  the  watch  for  rai'e  plants,  and  he  often 


managed  to  combine  with  liis  professional  trips  incursions  into 
unexplored  regions  of  mountain,  seashore,  or  lake.  Endowed  with 
an  athletic  l)ody  and  singular  pluck  and  skill  as  a  climber,  the 
mountains  had  ever  a  special  attraction  for  him.  Some  of  his 
feats  in  this  domain  were  indeed  remarkable,  as  for  instance,  his 
record  of  8i,500  ft.  of  climbing  within  eleven  days  in  Switzerland. 
As  early  as  his  undergraduate  days  he  had  made  the  acquaintance 
of  A.  G.  ^lore,  whose  footsteps  ho  followed  throughout  life  as  a 
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student  of  flowering  plants,  mammals,  and  birds.  His  earliest 
contribution  to  botany,  published  in  this  Journal  in  1872,  clearly 
reflects  More's  influence.  It  is  a  record  of  attempts  to  rediscover 
three  missing  Irish  plants — Ly thrum  Hyssopifolia,  Erica  vagans, 
and  Euphorbia  Peplis — enterprises  in  which  subsequent  explorers 
have  been  no  more  successful  than  himself. 

In  1877  Barrington  began  the  series  of  botanical  explorations 
which  occupied  much  of  his  attention  during  the  next  ten  or 
twelve  years.  The  wild  island  of  Tory,  lying  off  the  coast  of 
Donegal,  was  the  first  area  selected  for  investigation,  and  a  week 
was  spent  in  listing  its  wind-swept  flora,  which  proved  poor  and 
comparatively  uninteresting.  Two  years  later  he  attempted  an 
exploration  of  the  Blaskets,  a  mountainous  island-group  of  the 
extreme  south-west  of  Ireland  ;  bad  weather,  want  of  time,  and 
the  hostility  of  the  islanders  owing  to  agrarian  troubles,  frustrated 
for  the  time  his  efforts,  but  returning  in  the  following  season  he 
was  successful.  This  was  an  enterprise  well  suited  to  Barrington's 
taste.  The  savage  precipices  and  the  wild  sea  were  worthy 
antagonists  of  his  skill  and  daring,  and  within  five  days  he  had 
succeeded  in  landing  on  and  exploring  practically  every  island  of 
the  group.  The  results  of  his  work  appeared,  as  did  most  of  his 
subsequent  botanical  reports,  in  the  Proceedings  of  the  Boyal  Irish 
Academy. 

During  the  summers  of  1881  and  1882  the  shores  and  islands 
of  Lough  Erne,  in  Co.  Fermanagh,  were  explored.  Caltha 
radicans  and  Potamogeton  Zizii  were  found  for  the  first  time  in 
Ireland,  and  many  additions  made  to  the  flora  of  the  district. 
Two  weeks  in  1884  were  devoted  to  a  survey  of  the  interesting 
flora  which  clings  to  the  tall  limestone  cliff-walls  of  the  Ben 
Bulben  plateau  in  Sligo  and  Leitrim.  This  is  one  of  the  most 
famous  of  the  botanical  hunting-grounds  of  Ireland,  long  known 
as  the  home  of  Arenaria  ciliata  and  Pohjgala  grandiflora,  and  of 
an  abundant  alpine  flora.  Barrington's  skill  as  a  climber  stood 
him  in  good  stead  here.  The  range  of  the  rarer  plants  was  for 
the  first  time  defined  and  in  many  cases  extended,  and  Epilohium 
alsinifoliiim  was  added  to  the  Irish  flora.  A  few  years  later, 
assisted  as  on  his  last  exploration  by  his  friend  E.  P.  Vowell,  he 
surveyed  the  great  expansion  of  the  Shannon  known  as  Lough  Eee. 

During  all  these  years  ornithology  had  also  occupied  much  of 
Barrington's  leisure  time,  and  from  1882  onwards  migration 
observations  conducted  mainly  through  the  keepers  of  Irish  light- 
houses took  a  foremost  place  with  him,  resulting  at  length  in  the 
publication  of  his  well-known  book  on  the  subject.  But  to  the 
last  his  interest  in  botany  continued  unimpaired,  and  numerous 
useful  observations  were  made  on  his  many  journeys  through 
Ireland.  His  fresh  enthusiasm  remained  with  him  until  his 
sudden  death,  which  was  due  to  heart  failure. 

Barrington  was  a  singularly  lovable  man.  His  hearty  friendli- 
ness, his  sense  of  humour,  and  a  charming  modesty  which 
characterized  all  his  intercourse,  combined  with  a  boyish 
enthusiasm    which    time    did    not    impair,    made    his    presence 
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welcome  and  stimulating  everywhere,  and  brought  him  a  host  of 
friends.  His  death  leaves  a  gap  in  the  ranks  of  British  field 
naturalists  which  cannot  be  filled. 

E.  Lloyd  Praeger. 

For  the  use  of  the  accompanying  portrait  we  are  indebted  to 
the  editors  of  the  Irish  Naturalist. 
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MUSEUM,    1914. 

By  a.  B.  Eendle,  D.Sc,  F.E.S. 

Acquisitions. 
(1)  By  Donation. 
Additions  to  the  British  Herbarium  have  been  received  from 
the  following  donors: — The  Council  of  the  South  London  Botani- 
cal Institute,  seeds  of  9  species,  mainly  British  ;  A.  Bennett,  4 
phanerogams ;  J.  E.  Cooper,  9  species  of  alien  plants  ;  J.  Gaskill, 
a  small  collection  of  lichens,  mostly  British ;  Eev.  H.  G.  Jameson, 
285  microscope-preparations  of  hepaticse ;  Miss  G.  Lister,  12 
mycetozoa;  J.  E.  Little,  44  phanerogams;  Mrs.  A.  McCutcheon, 
17  vascular  cryptogams,  collected  by  the  Misses  D'Arcy ;  Eev. 
E.  S.  Marshall,  179  phanerogams;  Major-General  J.  B.  Eichardson, 
2  phanerogams  and  8  cryptogams,  collected  by  Sir  John  Eichard- 
son ;  C.  E.  Salmon,  25  phanerogams  ;  W.  E.  Sherrin,  2  mosses 
from  Cricksea,  Essex;  H.  Stewart  Thompson,  86  mosses  (mostly 
British)  and  a  hepatic. 

The  following  donations  have  been  made  to  the  General 
Herbarium  : — 

Europe. — Prof.  I.  Douin,  2  mosses  and  hepatics  from  France; 
Mrs.  A.  McCutcheon,  3  vascular  cryptogams;  H.  Stuart  Thompson, 
46  phanerogams  from  Department  Var,  France. 

Asia. — The  Eegius  Keeper,  Eoyal  Botanic  Garden,  Edinburgh, 
631  phanerogams  collected  in  Western  China  by  E.  E.  Maire,  and 
1408  phanerogams  and  33  cryptogams  collected  in  Yunnan, 
Western  China,  by  G.  Forrest;  H.  N.  Dixon,  16  hepatictc,  mostly 
from  India;  H.  C.  Eobinson,  91  phanerogams  and  3  ferns  from 
Selangor,  17  orchids  from  Gunong  Mengkuang,  and  62  phanero- 
gams and  7  ferns  from  Gunong  Kerbau. 

Africa. — The  Trustees  of  the  Percy  Sladen  Memorial  Fund, 
698  plants  collected  in  South-west  Africa  by  Prof.  II.  II.  W.  Pear- 
son, Miss  E.  Glover,  and  others ;  Lieut.  G.  St.  J.  Orde  Browne, 
91  phanerogams  and  5  vascular  cryptogams  from  Mt.  Kenya, 
British  East  Africa;  E.  H.  Bunting,  100  phanerogams,  1  fern, 
and  6  tubes  of  freshwater  algie  from  Sierra  Leone  ;  Mrs.  M.  E. 
Prescott-Decie,  184  phanerogams  and  7  cryptogams  from  British 
East  Africa ;  Capt.  H.  G.  Lynes,  145  phanerogams,  3  vascular 
cryptogams,  and  11  tubes  of  diatoms,  collected  in  the  Nile  and 
Eed  Sea  Province  ;  Mrs.  A.  McCutcheon,  39  vascular  cryptogams 
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collected  in  Madeira  by  the  Misses  D'Arcy;  Dr.  E.  Marloth,  4 
South  African  plants ;  E.  E.  Massey,  24  plants  from  the  Sudan  ; 
the  Hon.  Walter  Eothschild,  F.E.S.,  110  plants  from  South-west, 
and  12  from  Central,  Algeria  ;  T.  A.  Sprague  and  J.  Hutchinson, 
3  plants  from  Madeira ;  Mr.  and  Mrs.  P.  Amaury  Talbot,  141 
phanerogams  from  Degema,  Southern  Nigeria ;  Capt.  N.  E. 
\Yilkinson,  42  species  of  vascular  cryptogams,  collected  in 
Madeira  by  the  late  N.  H.  Mason  ;  Miss  E.  S.  Youngs,  specimens 
and  drawing  of  Stapelia  flavirosiris  from  Orange  Eiver  Colony. 

Australasia. — W.  M.  Cole,  a  small  collection  of  New  Zealand 
cryptogams  ;  Miss  Mary  Delprat,  38  Australian  plants ;  Miss  J. 
Heywood,  18  hchens  and  1  moss  from  New  Zealand  ;  Dr.  A.  B. 
Eendle,  90  phanerogams  from  South  Australia,  24  phanerogams 
from  Victoria,  14  phanerogams  from  New  South  Wales,  and  51 
cryptogams  and  3  tubes  of  freshwater  algae  from  South  Austraha, 
Victoria,  and  New  Zealand;  0.  Sargent,  8  species  of  Stylidmm 
from  West  Australia;  Dr.  F.  Stoward,  26  phanerogams  from  West 
Australia. 

Oceania. — The  Committee  and  Subscribers  of  the  Wollaston 
Expedition  to  Dutch  New  Guinea,  1714  phanerogams,  189  vascular 
cryptogams  and  1  hepatic,  collected  by  C.  B.  Kloss. 

America. — The  Colonial  Secretary,  through  the  Director  of 
Agriculture,  Jamaica,  9  phanerogams  from  Jamaica  ;  the  Councils 
of  the  British  Association  and  the  Zoological  Society  of  London, 
17  phanerogams  and  72  cryptogams,  mostly  collected  in  South 
Georgia  by  P.  Stammwitz  during  the  Barrett-Hamilton  Expedi- 
tion ;  the  Hon.  Cecil  Baring,  29  phanerogams  and  6  ferns  from 
Brazil;  A.  Bennett,  23  waterweeds,  mostly  American;  Miss  A. 
Calvert,  408  phanerogams  and  87  cryptogams  from  Central  Chile; 
H.  O.  Forbes,  100  phanerogams  and  14  cryptogams  from  Peru  ; 
L.  E.  Wheeler,  37  phanerogams  and  1  fern  from  Antigua,  West 
Indies. 

General. — Miss  G.  Lister,  49  herbarium  specimens  and  37 
microscope-preparations  of  exotic  mycetozoa  ;  Mrs.  E.  H.  Middle- 
ton,  92  hand-sections  of  woods  from  Ceylon  and  elsewhere. 

Cultivated  Plants. — Dr.  E.  S.  Blaker,  6  phanerogams ;  E.  Grove, 
specimens  of  abnormal  pears ;  W.  E.  Ledger,  15  phanerogams  ; 
Messrs.  H.  B.  May  &  Son,  96  exhibition  specimens  of  Nej^hrolepis 
and  other  fern  fronds;  Hon.  N.  C.  Eothschild,  16  species  of 
orchids. 

(1)  By  Purchase. 

British  Isles. — The  Botanical  Exchange  Club,  309  phanero- 
gams ;  Eev.  W.  Johnson,  40  specimens,  being  the  North  of 
England  Lichen-Herbarium,  fasc.  xii.;  Eev.  E.  F.  Linton,  12 
specimens  of  willows;  W.  H.  Pearson,  941  hepaticae;  Lloyd 
Praeger,  684  Irish  plants. 

Europe. — O.  Jaap,  25  fungi  select!  exsiccati,  ser.  xxvii.,  and 
20  Myxomycetes  exsiccati,  ser.  viii.  ;  J.  E.  Kabat  and  F.  Bubak, 
50  Fungi  Imperfecti  exsiccati,  fasc.  xvi. ;  K.  W.  Krieger,  50 
Fungi  Saxonici  exsiccati,  fasc.  xlvi. ;  J.  Mikutowicz,  611  mosses, 
Bryotheca   Baltica,  lief,    xi.-xiv.,   and   Nachtrag,    lief.   i.-x.  ;    V. 
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Schiffner,  200  Hepaticae  Buropaeae  exsiccatae,  ser.  x.-xiii.  ;  G. 
Soefeldaer,  30  Algae  Adriaticae,  fasc.  iii. ;  T.  Vestergren,  100 
micromycetes  rariores  selecti,  fasc.  Ixix.-lxxii.  ;  A.  Fiori  and  A. 
Beguinot,  Flora  Italica  exsiccata,  cent,  xix.,  xx.,  and  10  micro- 
sections  of  woods  ;  A.  von  Hayek,  50  Centaureae  exsiccatae  criticae, 
fasc.  ii.  E.  Collinder,  30  Rosae  Sueciae  exsiccatae,  fasc.  i.  ;  H. 
Dahlstedt,  54  Taraxaca  Scandinavica,  fasc.  iii.  ;  F.  Petrak,  140 
specimens,  Cirsiotheca  Universa  (mostly  European),  fasc.  i.-xiv., 
also  1250  cryptogams,  Flora  Bohemiae  et  Moraviae  exsiccata,  ser. 
ii.,  being  Abt.  i.,  Pilze,  lief,  i.-xxi.  (1050  fungi),  and  Abt.  iii., 
Moose,  lief,  i.-iv.  (200  mosses) ;  H.  Sudre,  Batotheca  Europaea, 
fasc.  xii.,  50  specimens,  and  Herbarium  Hieraciorum,  fasc.  iv., 
50  specimens. 

Asia. — Arnold  Arboretum,  U.S.A.,  1248  phanerogams  and 
11  ferns  collected  in  China  by  E.  H.  Wilson;  Rev.  J.  Gurney 
Barclay,  174  Japanese  ferns;  A.  D.  E.  Elmer,  660  phanerogams 
and  189  cryptogams  from  the  Philippine  Islands ;  W.  Siehe, 
Flora  Orientalis,  148  selected  specimens  from  Asia  Minor. 

Africa. — D.  A.  Bannerman,  19  phanerogams  and  1  lichen 
from  Eastern  Canary  Islands  ;  E.  Chiovenda,  Flora  della  Colonia 
Eritrea,  cent,  iii.,  iv.,  prepared  by  A.  Pappi ;  A.  R.  Diimmer, 
717  phanerogams  and  83  cryptogams  from  Uganda ;  E.  Gilg, 
383  phanerogams  collected  in  the  Cameroons  by  G.  Zenker; 
C.  Steyer,  768  phanerogams  and  32  cryptogams  collected  in  South 
Angola  by  J.  Gossweiler;  F.  Wilms,  238  phanerogams  and  6 
cryptogams  collected  in  Natal  by  H.  Rudatis,  and  197  phanero- 
gams and  1  cryptogam  from  Nyassa,  collected  by  A.  Stolz. 

Oceania. — J.  E.  Tilden,  South  Pacific  Plants,  392  phanerogams 
and  103  cryptogams. 

America. — E.  Bartholomew,  300  Fungi  Columbiani,  cent, 
xliii.-xlv.,  and  300  North  American  Uredinales,  cent,  ix.-xi.  ; 
T.  S.  Brandegee,  312  phanerogams  and  68  vascular  cryptogams 
collected  in  Mexico  by  C.  A.  Purpus  ;  A.  Brinkman,  177  mosses 
and  19  hepatics  from  British  Columbia ;  W.  E.  Broadway,  90 
phanerogams  and  10  vascular  cryptogams  from  Tol^ago,  West 
Indies  (through  Mrs.  E.  J.  Broadway) ;  Collins,  Holden  &  Setchell, 
50  algae,  Phycotheca  Boreali-Americana,  fasc.  xxxix.  (through 
Dulau  &  Co.) ;  K.  Fiebrig,  306  phanerogams  and  31  cryptogams 
from  Paraquay  (through  P.  Weber) ;  T.  Herzog,  198  mosses  from 
Bolivia  (through  T.  O.  Weigel) ;  J.  Macoun,  223  Canadian  crypto- 
gams ;  C.  Skottsberg,  220  mosses  and  184  hepatics  from  temperate 
South  America ;  A.  Tonduz,  74  phanerogams  and  26  vascular 
cryptogams  from  Costa  Rica. 

General. — H.  Rehm,  66  fungi,  Ascomycotes  exsiccati,  fasc. 
liv.,  Iv. ;  H.  Sydow,  100  Fungi  exotici  exsiccati,  fasc.  v.  vi. ;  W. 
H.  Pearson,  270  hepaticie  (European,  American,  and  Asiatic) ; 
A.  Zahlbruchncr,  22  lichens  rariores  exsiccati  (Nos.  166-187). 

(3)  Bij  Exchamje  of  Duplicates. 

Oakes  Ames,  127  orchids  from  the  Philippine  Islands ; 
Director,  Arnold  Arboretum,  Jamaica  Plain,  Massachusetts,  86 
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Mexican  pines,  collected  by  G.  E.  Shaw  ;  Director,  Eoyal  Botanic 
Gardens,  Calcutta,  65  Asiatic  plants ;  Curator,  National  Museum, 
Melbourne,  Victoria,  75  Australian  plants  ;  Director,  Botanical 
Garden,  New  York,  144  phanerogams,  mostly  from  Jamaica ; 
Director  Herbarium,  Museum  d'Histoire  Naturelle,  Paris,  1069 
phanerogams  and  104  vascular  cryptogams,  from  Tropical  Africa, 
China,  New  Caledonia,  and  Brazil ;  Curator,  Department  of 
Botany,  Riksmuseets,  Stockholm,  96  Temperate  South  American 
grasses ;  Director,  National  Herbarium,  Sydney,  New  South 
Wales,  95  Austrahan  plants;  Curator,  U.S.  National  Museum, 
Washington,  200  American  grasses,  collected  by  A.  S.  Hitchcock. 


BIBLIOGRAPHICAL    NOTES. 
LXII. — Willkomm's  Botanical  Works. 

How  much  botanists  are  indebted  to  Heinrich  Moriz  Will- 
komm  [1821-95]  may  be  readily  appreciated  by  reference  to  the 
comprehensive  list  of  his  publications,  appended  to  Dr.  Richard 
R.  von  Wettstein's  obituary  notice  of  him  in  the  Berichte  der 
Deutschen  Botanischen  Gesellschaft,  xiv.  pp.  (13)-(25),  1896. 
But  useful  as  this  list  is,  it  would  have  been  still  more  so  had  the 
opportunity  been  taken  to  give  exact  information  of  the  contents 
and  dates  of  issue  of  the  parts  of  such  works  as  were  published 
serially. 

The  following  notes  were  brought  together  for  inclusion  in  the 
fifth  volume  of  the  Catalogue  of  the  Books  in  the  British  Museum 
{Natural  History)  issued  recently,  but  it  was  found  impossible 
then  to  supply  some  of  the  data  which  have  since  come  to  hand ; 
hence,  little  beyond  particulars  of  the  Icones  is  there  given. 

In  the  following  Hsts  the  title,  place  and  date  of  publication 
taken  from  the  title-page  are  first  given,  followed  by  particulars  of 
the  parts  as  issued  ;  an  authority  for  each  statement  is  cited. 

Icones  et  clescriptiones  Plantarum  novarum  criticarum  et  rariorum 
Europa   austro-occidentalis  prceciime  HispanicB.      Tom.  i. 
Lipsia3,  1852.     Tom.  ii.  Lipsiye,  1856. 
Issued  in  nineteen  parts  as  follows : — 


Tom.  i.  {SilenecB  and  Alsineoi). 

Fasc. 

Pp. 

PI. 

1 

1-16 

1-7    (1852) 

Zuchold,  Bibl.  Hist. 

Nat.  ii.  118. 

2 

17-24 

8-13  (1853)1 

iii.    33. 

3 

25-32 

14-20  (1853) 

>)                >> 

4 

33-40 

21-28  (1853) 

n                          >» 

iii.  117. 

5 

41-48 

29-35  (1854) 

II                          11 

iv.    47. 

6 

49-56 

36-41  (1854)] 

7 

57-64 

42-46  (1854) 

II                          >> 

iv.  139. 

8 

65-80 

47-53  (1854) 

9 

81-104 

54-63  (1855) 

II                          II 

v.  140. 

10 

105-123 

64-73  (1856) 

11                                   !> 

vi.  153. 
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ii.  {Cistinearum  orhis  veteris  descripiio,  &c.). 
PL 

71-83    (1857)     Zuchold,  Bibl.  Hist.  Nat.  vii.  175. 

81-93    (1858)  „  „  viii.    37. 

91-101  (1858)     Kayser,  Index,  xiv.  546. 
102-109  (1859)  „  xvi.  547. 

110-118  (1859)     Flora,  xlii.  186. 
119-128  (1859)     Zuchold,  op.  cit.  ix.  173. 
129-138(1861)1  .     „. 

139-148(1861)1  "  ^^- 

149-158  (1862)  „  xi.  132. 

Prodromus  Florce  HispaniccB.  Band  i.  Stuttgart,  1861.  Band  ii. 
Stuttgart,  1870.  Band  iii.  Stuttgart,  1880. 
This  important  work,  in  the  production  of  which  Johan  Lange 
collaborated,  furnished  the  compilers  of  the  International  Rules  of 
Botanical  Nomenclature  with  an  example  for  Art.  39.  It  is 
there  shown  that  Band  iii.  was  issued  in  parts,  the  dates  of 
publication  of  which  supersede  that  given  on  the  title-page  in 
determining  questions  of  priority.  Why  Band  iii.  was  chosen  for 
this  purpose  in  preference  to  the  earlier  volumes  is  not  obvious. 


Tom 

Fase 

:.      Pp. 

11 

1-24 

12 

25-40 

13 

41-56 

14 

57-68 

15 

69-84 

16 

85-96 

17 

97-108 

18 

109-120 

19 

121-182 

Bd.        Pars. 

Pp. 

i.            1 

i-viii 

,  1-192      (1861)     Bot. 

Zeit.  XX.    13. 

2 

ix-xxx 

,  193-316  (1862) 

„       XX.  119. 

ii.           1 

1-272  (1865) 

,,    xxiv.  142. 

2 

273-480  (1868) 

,,    xxvi.  655. 

3 

481-680  (1870) 

,,  xxviii.  485. 

ii.           1 

1-240  (1874) 

„   xxxii.  432  &  589. 

2 

241-512  (1877) 

„   XXXV.  199. 

3 

513-736  (1878) 

„  xxxvi.  728. 

4 

737-1144  (1880) 
Supplementum. 

,,  xxxviii.  496. 

Pp. 

ix,  370.     Stuttgart 

,  1893. 

Fichrer    ins    Beich    der    deutschen    PJlanzen.       Leipzig,    1863. 

Issued  in  two  parts;   pp.  1-286,  tt.  1-7  in  1862  and  pp.  i-x, 
283  (izs)-678  in  1663.      It  was  re-issued  with  a  new  title-page 
in  1879. 
Ed.  2.     Leipzig,  1882. 

This  was  issued  in  twelve  parts  with  the  title  Fiihrcr  in  das 
Beich  der  PJlanzen  Deutschlands,  Osterrcichs  und  der  ScJiweiz; 
eleven  parts,  each  of  which  contained  eighty  pages  of  text, 
appeared  in  1881,  the  concluding  part  (pp.  i-xv,  881-928)  in  the 
latter  half  of  1882.  (See  Zuchold,  Bibl.  Hist.  Nat.  xxxi.  and 
xxxii.  {passim)  and  Friodlandcr,  Xaturce  Novitates,  1881-82.) 

Forstliche  Flora  von  Deutscldand  und  Ocsterreich.  Pp.  viii,  871. 
Leipzig  and  Hoidolberg,  1875. 

Issued  in  parts  of  about  eiglity  pages  of  text  from  1872-75. 
Ed.  2.     Leipzig,  1887. 

Issued  in  twelve  parts;  pts.  1-11  each  contained  eighty  pages 
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and  appeared  in  1886,  the  concluding  part  (pp.  i-xii,  881-968)  in 
1887.     (See  Zuchokl,  and  Friedlander.) 

Bilder- Atlas  cles  Pflanzenreiclis  nach  clem  naturlichen  System. 
Four  editions  were  published  at  Esslingen,  bearing  the  dates 
1885,  1893,  1896  and  1901  respectively.  The  first  was  issued  in 
nine  parts  (pp.  viii,  88,  tt.  68)  in  1884-85  (see  Just,  Bot.  Jahresb. 
1881,  i.  537  and  Bot.  Centralb.  xxi.  97 ;  xxiii.  65  ;  xxv.  134) ;  the 
second  in  twenty-one  parts  (pp.  viii,  88,  tt.  58)  in  1892-93  (Just, 
op.  cit.  1892,  i.  270  and  Bot.  Zeit.  H.  ii.  112).  The  publication  of 
the  later  editions  was  completed  after  Willkomm's  death,  they 
were  considerably  enlarged  and  contained  one  hundred  and 
twenty-four  coloured  plates ;  ed.  3  was  issued  in  fifteen  parts, 
fourteen  of  which  (pp.  i-viii,  1-134,  tt.  1-116)  appeared  in  1895, 
the  concluding  part  in  1896  (see  Bot.  Zeit.  liii.  ii.  391 ;  liv.  ii.  288). 
The  fourth  edition  was  published  in  1901. 

Illustrationes  Florce  HisixmicB  insularuvique  Balearium.     Tom.  i. 
Stuttgart,  1881-85.     Tom.  ii.  Stuttgart,  1886-92. 
Issued  with  coloured  or  uncoloured  plates  as  follows : — 
Tom.  lief.  Pp.  tt. 


1. 


1  1-12         1-9         (1881) 


2  13-28       10-18  (1881) )  ^°<^-  Centralb.  vi.  318. 

8  29-40       19-28  (1881)  „  „      ix.  270. 

4  41-56      29-38  (1882)  „  „        x.  398. 

5  57-72       39-47  (1882)  „  „     xii.  372. 

6  73-88      48-56  (1882)  „  „      xv.    80. 

7  89-104     57-65  (1883)  ,.  „     xvi.  364. 

8  105-120     66-74  (1883)  „  „    xvii.  300. 

9  121-136     75-83  (1884)  „  „     xxi.  233. 
10  i-vii,  137-157     84-92  (1885)  „  „  xxiv.  362. 

ii.  11       1-16   93-101  (1886)  „  „  xxv.  102. 

12  17-32  102-110  (1886)  „  „  xxix.  301. 

13  33-48  111-119  (1887)  „  „xxxiii.l78. 

14  49-64  120-127  (1888)  „  „xxxvi.l76. 

15  65-84  128-137  (1889)  „  „\     ,..   0,7 

16  85-98  138-146  (1889)  „  „)  ^^"•'^^'• 

17  99-112  147-155  (1890)  „  „  xlv.  150. 

18  113-126  156-164  (1891)  „  „xlviii.  226. 

19  127-140  165-173  (1892)  „  „  liii.  86. 

20  i-vii,  141-156  174-183  (1892)  .,  „   liv.  244. 

F.    G.    WiLTSHEAE. 


SHOBT    NOTES. 

ScoRZONERA  HUMiLis  L.  (p.  311).— I  also  found  this  plant 
quite  independently  on  June  5tli  of  this  year  in  the  locality 
mentioned  by  Mrs.  Sandwith.  Tbe  conditions  under  which  the 
plant  is  growing  seem  to  me,  also,  to  bo  perfectly  natural,  for  it 
is  associated  not  only  with  ligulate  Compositce,  but  with  the 
usual  plants  of  moory  meadows,  such  as  buttercups,  plantains, 
Scahiosa    Succisa,    Lj/simachia    vulgaris,    Hydrocoiyh,    rushes, 
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sedges,  coarse  grasses,  &c.  The  meadow  in  question  has  been 
under  grass  for  about  thirty  years,  previous  to  which  it  was 
arable.  I  understand  that  the  plant  is  common  on  the  Continent, 
especially  in  Belgium  and  Franco,  where  it  grows  in  similar 
situations :  it  is  unknown  in  cultivation,  and  has  not  been 
previously  recorded  as  an  alien.  It  may  be  as  well  to  add  that 
the  locality  given  is  in  proximity  to  Poole  Harbour,  where  birds, 
migratory  and  otherwise,  abound,  and  where  there  still  is  a  good 
deal  of  trading  going  on:  moreover,  tins  particular  meadow  is 
subject  periodically  to  inundation. — C.  B.  Green. 

PoTAMOGETON  iNTERRUPTUs  Kit.  IN  Greece.  —  This  plant 
which  is  not  included  in  Halacsy's  excellent  Consp.  Fl.  Gra:'ca,  I 
found  in  a  small  stream  running  into  the  Gulf  of  Marathon,  in 
May,  1914.  I  have  submitted  it  to  Mr.  A.  Bennett.  My 
special  purpose  in  visiting  Greece  was  to  purchase  the  extensive 
herbarium  which  had  been  formed  by  the  late  M.  Halacsy, 
but  I  found  it  had  recently  been  acquired  by  the  Austrian 
Government  and  is  to  be  housed  at  Vienna.  Among  the 
five  hundred  species  noted  by  me  in  Greece  was  the  very  local 
Arenaria  j^rocumbens  Vahl,  which  belongs  to  the  section  Ithod- 
alsine  J.  Gay,  having  pink  flowers.  Heldreich  discovered  it  on 
the  island  ^gina,  and  formerly  it  grew  in  one  place  on  the  coast 
near  Phalerum,  but  has  been  destroyed.  I  was  therefore  glad  to 
add  it  once  again  to  the  mainland,  growing  on  dry  hilly  ground 
between  Itea  and  Delphi.  At  Itea  Spergularia  athcniensis  ^vew; 
it  is  common  about  Athens,  and  is  clearly  identical  with  our  Jersey 
plant.  On  Lycabettus  the  pink-liowered  form  of  the  Bladder 
Campion  occurs,  and  I  also  saw  it  at  Delphi. — G.  Cl.\ridge  Druce. 

Hyssopus  officinalis  L. — Not  very  long  ago  I  embraced  an 
opportunity  of  visiting  the  ruins  of  Beaulieu  Abbey,  Hants,  and 
had  the  satisfaction  of  seeing  this  S.  European  plant  in  its  old 
established  long-recorded  habitat.  It  may  interest  botanists  to 
know  it  still  grows  plentifully  on  the  tops  of,  and  crevices  in,  the 
walls  of  the  ancient  chapel  and  other  buildings,  but  nearly 
altogether  out  of  reach,  perhaps  happily  so.  The  owner,  Lord 
Montague  of  Beaulieu,  very  wisely  does  not  allow  any  specimens 
either  of  this  or  of  the  Dianthtis  plumarius  growing  with  it  to 
be  gathered,  and  accordingly  the  chances  are  in  favour  of  its 
remaining  intact  and  increasing,  let  us  hope,  for  all  time. — 
J.  Cosmo  Melvill.  

REVIEWS. 

Flora  of  New  Mexico.     By  E.  0.  Wooton  and  Paul  C.  Standlkv. 

8vo,  pp.  791.     (Contrib.  from  U.  S.  National   Herbarium, 

vol.  19.)  Washington,  June  24,  1915. 
This  important  contribution  to  our  knowledge  of  the  Flora  of 
New  Mexico^  has  been  undertaken  at  the  instance  of  Dr. 
F.  V.  Covillo,  the  curator  of  the  U.  S.  National  Herbarium,  \vho 
prefixes  a  short  preface  from  which  we  learn  that  the  authors  both 
by  knowledge  of  plants  in  the  field  and  by  herbarium  work,  are 
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thoroughly  qualified  for  their  task.  Mr.  Wooton  was  for  twenty 
years,  and  Mr.  Standley  for  three,  connected  with  the  New  Mexico 
College  of  Agriculture,  and  both  have  made  extensive  botanical 
collections,  upon  which  the  volume  is  largely  based,  although  all 
other  available  New  Mexican  collections  have  been  studied. 

The  number  of  species  treated  in  the  volume,  which  is  confined 
to  the  flowering  plants  and  vascular  cryptogams,  is  2975,  but  as 
many  large  portions  of  the  State  have  never  been  visited  by  any 
botanist,  this  number  will  be  greatly  increased.  There  are  keys 
to  the  families,  genera,  and  species,  the  genera  alone  being  fully 
described.  The  place  of  publication  of  each  species  is  cited,  and 
the  synonymy,  so  far  as  it  relates  to  New  Mexican  botany,  is 
given :  for  bibliography  reference  is  made  to  a  previous  volume  of 
the  Contributions,  where  this  is  given  in  detail  by  Mr.  Standley. 
The  "type  locality,"  so  far  as  possible,  is  given  for  each  species, 
with  its  geographical  range  and  its  distribution  in  the  State,  and 
useful  notes  on  individual  species  are  sometimes  added. 

The  nomenclature  follows  the  lines  referred  to  in  our  last  issue 
(p.  335,  top) ;  in  this  as  in  other  respects — e.g.  in  the  non-use  of 
capitals  for  specific  names  which  commemorate  a  person — the 
book  is  in  direct  opposition  to  the  Vienna  Eules,  and  certainly 
makes  an  author  say  what  it  would  never  have  occurred  to  him 
to  say — e.g.  "  Notholana  sinuata  integerrima  Hook.,"  "  Phaseolus 
acuttfolius  tenuifolius  A.  Gray."  Turning  over  the  pages  one 
sees  ample  ground  for  criticism  in  this  direction,  did  space  permit; 
thus  "  Batibida  coluvmifera  (Nutt.)  Woot.  &  Standi."  is  a  new 
combination,  based  upon  "  Rudbeckia  columnifcra  (Nutt.)  Fraser's 
Cat.  no.  75,  1813,"  which  supersedes  "  Budbeckia  columnaris 
Pursh  Fl.  Amer.  Sept.  575,  1814."  On  this  it  may  be  noted  that 
Nuttall's  name  was  never  published  in  connection  with  Fraser's 
Catalogue,  although  Dr.  E.  L.  Greene  has  produced  evidence  (Pit- 
tonia  ii.  114)  to  show  that  he  was  its  author :  moreover,  as  was 
shown  in  this  Journal  (1899,  482),  the  Catalogue  must  be  cited  as 
"Erasers'":  the  heading  describes  the  plants — as  "for  sale  at 
Messrs.  Fraser's  Nursery  .  .  .  1813 " — a  date  at  which  the 
original  John  Eraser  was  dead,  the  business  being  carried  on  by 
his  two  sons,  John  and  James  Thomas.  It  may  moreover  be 
doubted  whether  the  Catalogue  comes  within  the  definition  of 
Art.  35  :  "  Publication  is  effected  by  the  sale  ox  iniblic  distribution 
of  printed  matter."  The  species  is  followed  by  ''Batibida 
colummfera  pulcherrima  (DC.)  Woot.  &  Standi."  based  on 
Obeliscaria  indcherrima  DC.  which  Don  placed  as  a  variety  of 
B.  columnaris :  this  the  authors  say  "  is  a  mere  form  of  the 
type,  and  hardly  deserves  a  name."  Yet  they  give  it  a  new  one, 
though  they  proceed:  "Both  forms  almost  invariably  occur 
together,  although  occasionally  they  grow  alone:  it  is  possible 
to  find  in  a  single  patch  every  possible  gradation  in  the  color  of 
the  rays  from  pure  bright  yellow  to  solid  brown-purple.  The 
same  variation  in  color  occurs  in  B.  tagetes,  but  since  that  has 
very  small  and  inconspicuous  rays  no  one  has  yet  thought  to 
distinguish  the  various  forms  by  name"  (p.  706).     We  note  also 
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that  the  general  and  useful  practice  of  prefixing  "  in  "  to  the  title 
of  a  periodical  quoted — "  A.  Gray  zw  Proc.  Amer.  Acad." — is 
departed  from  throughout. 

Apart  from  minor  though  not  unimportant  matters  of  this 
kind,  it  is  evident  even  to  tliose  unacquainted  with  the  plants  of 
the  region  to  which  it  relates  that  the  work  has  been  executed 
with  great  care  and  thoroughness,  and  that  to  all  students  of  the 
Flora,  whether  in  the  herbarium  or  in  the  field,  it  will  be  an 
invaluable  guide.  

The  Human  Side  of  Flants.  By  Eoyal  Dixon.  With  four 
illustrations  in  colour  and  thirty-two  in  black  and  white. 
Sm.  4to,  pp.  xviii,  201.     Price  7s.  Q>d.  net.     Grant  Ptichards. 

"  The  Human  Side  of  Plants  is  the  unlocking  of  the  doors 
which  have  barred  us  from  the  mysteries  of  the  plant  kingdom. 
It  is  an  entrance  into  the  private  life  of  plantkind.  What  secrets 
we  may  learn  from  the  plant  nature  and  habits  and  characteristics 
to  help  us  in  understanding  the  origin,  purpose,  and  extent  of  hfe, 
can  be  found  only  by  an  intimate  acquaintance  with  the  inner  life 
of  the  plants."  Such  is  the  author's  definition  of  his  subject :  he 
further  informs  us  that  in  this  book  he  is  "  blazing  a  trail "  and 
"  declaring  heretofore  unpublished  truths  which  must  unquestion- 
ably meet  the  censure  of  the  book-taught  botanists  of  the  old 
schools,  but  which  will  quite  as  unquestionably  meet  the  entire 
approval  of  those  naturalist-botanists  of  the  more  modern  type, 
who  accept  no  result  without  its  cause  and  who  study  life  for  the 
love  of  it,  with  no  prescribed  limitations  of  fact  or  possibility." 

The  old  notion  that  there  was  a  line  of  demarcation  firmly 
fixed  between  plants  and  animals  has  of  course  long  since  been 
abandoned  ;  but  it  is  startling  to  find  that  the  former  have  deve- 
loped all  the  characteristics  of  animals  and  indeed  of  men.  We 
have  of  course  long  been  familiar  with  plants  that  eat  insects, 
defend  themselves,  predict  the  weather,  tell  the  time,  and  go  to 
sleep :  but  Mr.  Dixon  shows  us  that  they  "  see,  hear,  taste,  feel, 
walk,  swim,  run,  fly,  jump,  skip,  hop,  roll,  tumble,  sot  traps  and 
catch  fish  ;  play  hide  and  seek — indeed,  do  all  the  tilings  which 
we  ourselves  do !  We  know  now  that  plants  have  even  minds 
and  souls,  with  which  to  think  and  to  worship."  This  thesis  ho 
develops  in  a  series  of  chapters  with  startling  headings :  e.  g. 
"  Plants  that  carry  Life  Insurance  " — i.  e.  "  by  storing  away  food- 
material  in  the  basement  or  underground  bank  ;  that  is,  in  bulbs 
and  roots  " :  "  Plants  that  rob,  plunder,  and  murder,"  /.  c.  para- 
sites; "Plants  that  ride  on  animals"  ;  "  Plants  that  entertain  "  — 
"  civilized  flowers  make  good  hostesses  :  not  only  do  tliey  decorate 
their  houses  in  gorgeous  colours,  perfume  the  palatial  inner  walls, 
and  powder  their  pretty  faces  with  golden  pollen,  but  they  actually 
prepare  inviting  feasts  for  their  insect  guests."  In  the  concluding 
chapter  the  author  claims  to  show  that  "  it  is  positively  known 
that  plants  do  have  both  an  active  existing  mentality  and  a  very 
evident  spiritual  nature." 

It  must  be  admitted  that  Mr.  Dixon  is  well  acquainted  with 
the  North  American  flora,  from  which  ho  takes  his  examples,  and 
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that  these  go  far  to  support  his  thesis,  oace  it  is  admitted  that 
plants  do  not  act  as  they  do  "  because  they  must,"  but  are 
endowed  ^Yith  vohtion — a  view  which  finds  some  support  in  the 
researches  of  Mr.  Francis  Darwin  and  others.  He  has  certainly 
given  us  an  interesting  and  readable  book,  the  attractiveness  of 
which  is  greatly  increased  by  the  numerous  and  beautiful  full-page 
illustrations.  

BOOK-NOTES,    NEWS,    dc. 

We  are  indebted  to  Mr.  Morton  P.  Porsild  for  a  reprint  from 
the  Meddeleher  om  Gronland  of  his  paper  "  On  the  Genus  Anten- 
naria  "  in  that  country.  The  result  of  his  study,  since  1906,  of 
the  forms  of  that  genus  has  induced  him  to  raise  to  specific  rank 
A.  aljxina  -/  glabrata  of  J.  Vahl  and  A.  alpina  var.  intermedia  of 
Eosenvinge  and  to  name  as  A.  groenlandica,  without  indicating 
its  supposed  rank,  A.  dioecava,i\  liyperborea  of  Lange.  The  paper, 
which  is  illustrated  by  excellent  figures  and  is  written  in  English, 
will  interest  British  botanists. 

The  first  instalment  of  the  systematic  portion  of  Father 
Blatters  Flora  of  Aden,  the  introductory  part  of  which  we  noticed 
last  year  (p.  255)  forms  no.  2  of  the  seventh  volume  of  the  Becords 
of  the  Botanical  Survey  of  India  (issued  in  April).  The  arrange- 
ment of  Bentham  &  Hooker  is  followed  and  the  enumeration  is 
carried  down  to  the  end  of  Urticacece.  The  species  are  treated  at 
great  length,  the  descriptions  being  very  full  and  the  synonymy 
copious  :  the  latter  would  have  been  more  valuable  had  the  dates 
of  publication  been  added  to  the  citations — these  are  however 
entirely  omitted.  A  good  deal  of  information  is  brought  together 
regarding  such  plants  of  economic  value  as  Bosivellia  and  Commi- 
pliora ;  the  geographical  distribution  is  given  in  detail,  and  the 
literature  connected  with  the  Flora  appears  to  have  been  ex- 
haustively studied.  The  typographical  arrangements  might  have 
been  improved,  and  it  seems  absurd  to  waste  the  space  at  the  head  of 
each  page  by  a  repetition  of  "Flora  of  Aden."  It  is  probable  that 
investigation  would  suggest  occasional  criticisms  as  to  nomen- 
clature— e.  g.  it  cannot  be  correct  to  place  as  the  first  reference 
for  Kissenia  sixithulata,  "  E.  Br.  in  Herb.  Mus.  Brit.,"  which 
cannot  be  regarded  as  a  publication.    No  new  species  is  described. 

"We  regret  to  announce  the  death  of  Mr.  Thomas  Prichard 
Newman,  wdiich  took  place,  from  heart  failure,  on  the  platform 
of  Haslemere  Station  on  the  10th  of  November.  Mr.  Newman, 
who  was  in  his  seventieth  year,  became  publisher  and  printer 
of  this  Journal  in  1878,  two  years  before  the  present  Editor 
became  responsible  for  its  contents. 

The  first  revision  of  the  Biographical  Index  of  British  and 
Irish  Botanists  being  now  practically  completed,  it  is  hoped  that 
it  may  be  possible  to  publish  the  second  edition  in  1916.  It  is 
hoped  that  any  corrections  or  additions  to  the  work  will  be 
forwarded  as  soon  as  possible  to  the  Editor  of  this  Journal,  41 
Boston  Eoad,  Brentford,  Middlesex,  in  order  that  they  may  be 
incorporated  during  the  final  revision  for  press.  It  is  proposed 
to  bring  the  work  up  to  the  end  of  1915. 


THE  LICHENS  OF  PERTHSHIRE 


BEING     A     PRELIMINARY     LIST     OF     SPECIES 
FOUND    WITHIN   THE   THREE   VICE-COUNTIES 


BY 


J.  A.  WHELDON,  F.L.S..  &  ALBERT  WILSON,  F.L.S. 


Issued  as  a  Supplement  to  'Journal  of  Botany,'  1915 


LONDON 

WEST,   NEWMAN    .%   CO.,    54,   HATTON   GARDEN.   E.G. 


1915 


THE    LICHENS    OF    PERTHSHIRE. 

BEING     A     PRELIMINARY     LIST      OP     SPECIES      FOUND      WITHIN     THE 

THREE     VICE-COUNTIES. 

By  J.  A.  WHELDON,  F.L.S.,  &  ALBERT  WILSON,  F.L.S. 


Introduction. 

In  publishing  the  following  account  of  the  lichens  of  Perth- 
shire we  are  well  aware  that  it  can  hardly  claim  to  be  more  than 
a  foundation  or  framework  for  future  \vork.  Perthshire  is  a 
large  county,  very  diversified  and  mountainous  in  character,  with 
large  tracts  quite  uninhabited  and  far  removed  from  road  or 
railway.  Ploristically,  it  is  perhaps  the  richest  and  most  inte- 
resting inland  county  in  Scotland — if  not  in  Britain — as  also  one 
of  the  most  beautiful  and  varied  from  a  scenic  point  of  view.  The 
phanerogams  and  vascular  cryptogams  are  fairly  well  known, 
having  been  investigated  by  many  workers,  including  nearly  all 
our  leading  field  botanists;  and  the  same  maybe  said,  though 
perhaps  in  a  less  degree,  of  the  mosses  and  hepatics.  With 
regard  to  the  lichens,  however,  although  these  plants  abound 
almost  everywhere,  and  in  some  parts  grow  with  great  luxuri- 
ance, the  workers  in  recent  times  have  been  comparatively  few. 
Old  records  are  fairly  numerous,  but  the  localities  are  not  very 
well  distributed  over  the  county,  the  greater  part,  as  would  bo 
expected,  being  in  the  rich  region  of  13readalbane,  about  Killin 
and  Ben  Lawers,  and  in  the  districts  round  Perth  and  Blair 
Atholl.  Tlie  parts  of  the  county  which  are  difficult  of  access 
appear  to  have  been  almost  entirely  neglected.  Our  own  work 
in  the  county  dates  back  only  ton  years,  but  in  that  period  we 
have  made  many  excursions  and  collected  a  large  amount  of 
material  for  examination,  besides  making  numerous  notes  in  the 
field.  The  lichenologist,  in  making  his  investigations,  is  subject 
to  limitations  not  felt  by  the  stutlcut  of  plianerogams,  or  even 
by  the  bryologist.  Many  licliens  are  small  and  inconspicuous, 
and  cannot  be  determined  with  certainty  at  sight,  a  careful 
microscopical  examination  being  required.  In  the  case  of  some 
species  the  chemical  reaction  of  the  thallus  must  also  be  ascer- 
tained. When  collecting  crustaceous  species  which  grow  on 
rocks  much  valuable  time  is  often  spent  in  chipping  ofY  suitable 
specimens   with    hammer  and  chisel.      Moreover,   some   species 
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acres — consists  of  mountain  pasture  and  moorland.  A  fairly  large 
tract  in  the  valley  of  the  Forth,  about  the  Lake  of  Menteith,  was 
formerly  covered  by  lowland  peat  bog,  and  of  this  a  considerable 
area  still  remains.  Drainage,  however,  is  steadily  reducing  its 
size,  and  very  little  is  left  entirely  unaltered  in  character. 

Climate. 

Although  the  climate  of  Perthshire  varies  considerably  in 
different  parts  it  may,  as  a  whole,  be  described  as  mild,  especially 
in  the  south  of  the  county.  The  mean  temperature  at  Perth  for 
the  whole  year  is  about  47°  F.  The  coldest  month  is  January 
(36-5°  F.),  and  the  warmest  July  (59°  F.)  In  the  south-eastern 
parts  of  the  county,  and  in  the  central  valley,  the  range  of  tem- 
perature, however,  is  much  more  pronounced  and  continental  in 
character  than  in  the  west  and  north-west.  In  the  east  the 
summers  are  warm  and  the  winters  rather  severe,  whilst  in  the 
west  the  temperature  is  more  equable.  This  difference  is  largely 
caused  by  the  greater  cloudiness  and  heavier  rainfall  throughout 
the  year  in  the  west  as  compared  with  the  east.  Cloud  in  winter, 
by  reduction  of  radiation,  causes  mildness,  and  similarly  a  dull 
sky  in  summer,  by  cutting  off  the  sun's  rays,  produces  coolness. 
The  temperature  in  summer  about  Coupar  Angus,  and  in  the 
valley  of  Strathmore  generally,  often  equals  or  exceeds  that 
experienced  in  the  warmer  parts  of  the  North  of  England,  whilst 
in  winter  in  the  same  region  the  minimum  temperatures  are 
almost  as  low  as  those  found  anywhere  in  Great  Britain. 

As  regards  protection  from  wind,  a  large  portion  of  Perth- 
shire is  particularly  favoured,  the  high  mountains  in  the  west 
producing  an  effective  screen  from  the  strong  winds  and  gales 
from  the  Atlantic.  Many  of  the  glens  are  especially  sheltered, 
as  is  evidenced  by  the  finely  grown  timber  and  also  by  the  luxuri- 
ant growth  of  evergreen  trees  and  shrubs  which  will  not  bear 
exposure  to  these  winds.  Similarly  the  hills  of  Forfarshire  and 
East  Perthshire  screen  the  county  from  winds  from  the  North 
Sea.  The  summits  and  ridges  of  the  higher  mountains  are,  of 
course,  very  exposed  and  wind-swept,  and  are  subjected  to  a 
bleak  and  arctic  climate.  Several  summits  come  within  the 
super-arctic  zone  of  Watson.  During  the  winter  the  snow  is 
often  almost  completely  blown  off  into  the  hollows  and  corries, 
leaving  the  exposed  crags  and  highest  rocks  little  or  no  protection 
from  the  rigorous  conditions  which  prevail.  It  is  here  that  some 
lichens  seem  to  be  most  at  home,  especially  members  of  the  genus 
Gyrophora. 

Turning  to  the  consideration  of  rainfall  we  find,  as  would  be 
expected,  an  extraordinary  difference  between  the  east  and  the 
west.  The  latter  region  being  very  mountainous,  and  situated 
on  the  great  watershed  of  Scotland,  it  receives  a  full  share  of  the 
exceedingly  heavy  precipitation  produced  when  cyclonic  winds 
are  blowing  in  from  the  Atlantic.  Further  to  the  east  these 
winds  are  descending  currents,  and  having  now  been  deprived  of 
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much  of  their  moisture  by  the  mountains  they  become,  by  com- 
pression and  consequent  liberation  of  heat,  drier  and  drier  as 
they  approach  Strathmore.  The  annual  rainfall  about  Perth  and 
Coupar  Angus  only  equals  about  30  in.,  whilst  at  Loch  Katrine 
it  is  78  in.,  and  in  some  of  the  mountain  glens  round  Ben  More 
and  Ben  Laoigli  it  equals  or  exceeds  100  in.  With  easterly  winds, 
on  the  contrary,  the  west  of  Perthshire  is  relatively  dry,  the 
heaviest  rainfall  then  being  found  in  the  eastern  upland  region 
about  Glen  Shee  and  Strath  Ardle. 

The  amount  of  snowfall  on  the  mountains  is  often  very  great, 
the  depth  of  snow  generally  increasing  until  the  end  of  April. 
Even  in  June  the  higher  corries  facing  north  frequently  contain 
large  masses  which  persist  until  the  beginning  of  July,  and  occa- 
sionally longer. 

The  variation  in  the  amount  of  rainfall  in  different  parts  of 
the  county  would  appear  to  have  a  marked  effect  on  the  distribu- 
tion of  certain  lichens.  The  relative  rareness  in  the  west,  for 
instance,  of  most  species  of  Alec  tor  ia,  as  compared  with  the  east, 
is  a  noticeable  feature  ;  whilst,  on  the  other  hand,  members  of  the 
Sticta  group  attain  a  great  luxuriance  in  the  wooded  glens  of  the 
west,  and  are  either  absent  from  or  very  poorly  developed  in 
similar  situations  in  the  east. 

A  word  may  here  be  said  with  regard  to  the  injurious  effect 
of  atmospheric  pollution  on  Perthshire  lichens.  No  part  of  the 
county  comes  within  the  manufacturing  district  of  the  Scottish 
Lowlands,  of  which  great  smoke-producing  area  the  towns  of 
Motherwell  and  Coatbridge  are  familiar  examples ;  but  when 
southerly  winds  are  blowing,  the  smoke  from  this  district  forms  a 
dull,  leaden  haze  over  all  South  Perthshire.  Even  in  the  extreme 
north  of  the  county  it  renders  the  distant  landscape  indistinct, 
when  otherwise  it  would  be  clear.  The  effect  of  the  smoke  on 
bark-loving  lichens  is,  unfortunately,  quite  noticeable  about 
Eumbling  Bridge  and  Dunblane,  and  in  a  less  degree  further 
north.  The  trunks  of  trees  in  exposed  places  are  almost  naked, 
such  common  species  ^^  Evcrnia prunastri  -^^nd.  ParmeUa  phijsodcs 
being  small  and  poorly  developed.  Lichens  which  grow  on  rocks 
and  walls  also  show  diminution  of  size,  but  to  a  less  extent. 
Happily  we  have  observed  no  signs  of  injury  in  the  central  and 
northern  parts  of  the  county. 

Geology. 

In  the  following  short  sketch  of  tlie  geology,  we  do  not  pro- 
pose to  do  more  than  simply  indicate  in  a  general  way  the  posi- 
tion and  outcrop  of  the  various  rocks,  a  detailed  description  of 
the  geological  structure  being  out  of  place  here,  and  quite  un- 
necessary from  the  point  of  view  of  the  lichenologist. 

As  before  stated,  Perthshire  is  divided  naturally  into  two 
portions — the  Highlands  and  the  Lowlands — the  division  being 
marked  by  a  great  geological  fault  which  traverses  the  county 
from  north-oast  to  south-west.  Along  this  line  the  ancient  crys- 
talline schists,  of  whicli   the   Highlands  are  largely  composed, 
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give  place  to  the  younger  Palaeozoic  rocks  of  Strath  more,  the 
down-throw  of  strata  amounting  to  many  thousands  of  feet.     In 
the  latter  region   the  rocks  consist   for  the  most  part  of  con- 
glomerates,  shales,  and  sandstones    belonging    to  the  Old  Eed 
Sandstone  formation  ;  but  these  are  traversed  in  places  by  dykes 
of  dolerite — a  coarse-grained  variety  of  basalt.     The   Sidlaw  and 
Ochil  Hills  are  almost  entirely  composed  of  volcanic  rocks  of  Old 
Red  Sandstone  age.     They  consist  of  beds  of  lava  and  volcanic 
ash— porphyrite,   dolerite,   tuff-aglomerate,   &c. — most    of    which 
beds  are  very  hard  and  weather  very  slowly.     These  _  hills  are, 
however,  much  rounded  in  outline,  the  result  of  glacial  action, 
ice- worn  surfaces  occurring  even  on  their  highest  summits.  When 
cliffs  are  seen  they  are  generally  in  places  where  the  surface  has 
not  been  exposed  to  the  grinding  action  of  the  ice.     In  the  High- 
land area  of  Perthshire  we  have  a  large  series  of  very  ancient 
rocks,  many  of  them  metamorphic,  and  composed  of  quartzite, 
quartz-schist,    slate,   limestone,    &c.,   with    intrusions   of   basalt, 
porphyrite,    felsite,    diorite,    and  granite.      Commencing    at  the 
great  boundary  fault  and  proceeding  northwards,  we  have  first  a 
narrow  band  of  shales,  grits,  and  cherts,  supposed  to  belong  to 
the  Upper  Cambrian  system.      They  extend    from  the  west  of 
Aberfoyle  to  the  east  of  Callander.      Then  we  have  the  Leny 
schistose  grit  and  the  Birnam  and  Aberfoyle  slates.     Northwards 
again  there  is  a  broad  band  of  quartz-schist,  which  extends  from 
Loch  Chon  to  the  Forest  of  Myth,  and  forms  the  rugged  moun- 
tain masses  of  Ben  Venue,  Ben    Ledi,  Ben   Yorlich,   and  Ben 
Chonzie.     Next  comes  the  mica-schist  rock  of  Ben  More,  which, 
with  hornblende,  forms  most  of  the  high  ground  north-eastwards 
to  Balinluig  and   Strath   Ardle.     Then  we  have  the  calcareous 
schist  which  forms  the  lower  hills  on  the  north  side  of  Loch 
Tay,  foUow^ed  by  the  garnetiferous  schists,   and  after  these  the 
well-known  calcareous  sericite  schist.     This  is  the  famous  rock 
which,  by  reason  of  its  chemical  composition  and  its  property  of 
rapid  weathering  into  numerous  rock  ledges,  small  crevices,  and 
glittering  sandy   detritus,  produces  the  wonderfully  rich  arctic- 
alpine  flora  of  Breadalbane.     It  extends  from  Meall-na-Saone  to 
Craig    Caillich  and    Ben  Lawers,    reappearing  further  east   on 
Farragon   Hill,   and   also   on  Ben-y-Vrackie  and  in  Glen  Shee. 
It  also  largely  composes  the  mountains  near  the  head  of  Glen 
Lochay,  namely,  Creag  Mhor,  Ben  Heasgarnich,  and  Cam  Chreag. 
Another  variety  of  mica-schist  is  the  graphitic,  or  black  schist, 
which  occurs  on  the  north-east  side  of  Ben  Lawers.     This  rock, 
together  with  a  complicated  series  of  quartz-schists  and  lime- 
stones, extends  to  the  country  to  the  east  of  Blair  Atholl. 

The  central  highlands  about  Loch  Rannoch,  and  most  parts 
of  the  Forest  of  Atholl,  are  composed  of  quartzites  and_  quartz- 
schists.  Intrusions  of  felsite  also  occur,  especially  in  Glen 
Garry.  The  fine  peak  of  Schiehallion  consists  of  quartzite.  On 
Rannoch  Moor  we  have  a  large  area  of  granite,  a  good  deal  over- 
laid, however,  with  moraine  gravel  and  beds  of  peat.  Granite 
is  also  found  on  the  mountains  to  the  south-east  of  Loch  Ericht, 
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in  Glen  Lednoch  to  the  south  of  Ben  Chonzie,  in  Glen  Shee,  and 
elsewhere.  Diorite,  felsite,  basalt,  and  other  obtrusive  igneous 
rocks  also  occur  in  various  places.  In  the  valley  of  the  Forth, 
above  Stirling,  there  is  a  considerable  area  of  alluvium,  as  also 
in  Strath  Dochart,  above  Killin.  Almost  all  parts  of  the  county- 
show  evidences  of  extensive  glaciation,  the  rock  surfaces  in  the 
valleys,  and  even  high  up  the  mountain-sides,  being  rounded  and 
smoothed  in  the  direction  traversed  by  the  ice.  The  slopes  and 
floors  of  the  valleys  are  often  covered  with  boulder  clay  and  large 
deposits  of  gravel,  either  morainic  or  brought  down  by  streams. 
Travelled  boulders  occur  almost  everywhere.  Many  of  these, 
composed  of  mica-schist  from  the  Highlands,  have  been  carried 
across  the  valley  of  Strathmore  and  deposited  on  the  sides  and 
summits  of  the  Ochils  and  Sidlaws.  They  often  have  growing 
upon  them  lichens  characteristic  of  the  locality  from  which  they 
came,  and  where  the  rock  occurs  in  situ.  It  is  of  course  not  to 
be  supposed  that  the  lichens  came  along  with  the  boulders,  but 
rather  that  these  plants  were  derived  from  spores,  carried  there 
in  more  recent  times  by  the  wind  or  other  agencies,  and  which 
found  upon  the  stones  the  special  conditions  suited  to  their 
growth. 

Plant  Associations. 

Lichens  occupy  a  very  subordinate  position  in  the  majority 
of  the  associations  defined  by  plant  geographers.  Their  presence 
is  usually  determined  by  conditions  that  have  not  been  of  primary 
importance  in  influencing  the  succession  of  the  plant  community, 
and  consequently  they  play  an  insignificant  part  in  the  evolution 
of  the  dominating  groups  of  higher  plants.  The  few  formations 
in  which  they  are  essential  constituents  of  the  vegetation  belong 
to  the  less  firmly  established  series  denominated  by  Crompton 
"  migratory  plant  formations."  In  these  they  have  more  import- 
ance, and  in  combination  with  other  lowly  cryptogams — algas 
mosses,  and  hepatics — form  vital  links  in  the  chain  of  succession, 
and  are  sometimes  the  dominant  species.  The  Dune  Formation 
of  sea  coasts  (not  represented  in  Perthsliire)  provides  an  excellent 
illustration.  A  parallel  and  even  more  interesting  example  is 
afforded  by  the  Arctic-Alpine  Formation,  in  which  at  least  one 
association  is  completely  dominated  by  lower  cryptogams.  This 
will  bo  referred  to  later. 

In  the  more  stable  plant  communities,  the  lower  cryptogamic 
vegetation  is  almost  entirely  accessory  and  dependent,  and  so  we 
find  some  of  the  species  generally  distributed,  and  appearing  in 
very  diverse  plant  formations,  in  endeavouring  to  broadly  indi- 
cate the  distribution  of  the  lichens  through  so  large  an  area,  we 
have  realised  that  this  cannot  be  done  effectively  without  the 
liolp  of  a  larger  number  of  workers.  The  difficulty  of  determining 
lichens  in  the  field  makes  it  a  matter  of  impossibility  to  give 
complete  lists,  and  we  have  obtained  but  little  help  from  pub- 
lished works  by  plant  geographers.  We  have  adopted  the  group- 
ing of  formations  proposed  by  W.  G.  Smith,  dividing   the  county 
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into  three  climatic  zones,  which  he  designated  as  follows : — 
1.  The  zone  of  cultivation  and  pasture.  2.  The  zone  of  closed 
moorland  associations.  3.  The  zone  of  Arctic-Alpine  vegetation. 
These  apparently  correspond  to  Schimper's  lowland,  montane, 
and  alpine  belts  of  temperate  climates,  and  H.  C.  Watson's 
Agrarian  and  Arctic  Zones. 

1.  Zone  of  Cultivation  ayid  Pasture. — This  zone  embraces  all 
the  lowlands,  and  terminates  in  a  very  irregular  line,  usually 
between  the  900  ft.  and  1200  ft.  contours.  It  follows  roughly  the 
limit  of  corn  cultivation  and  of  Pteris  in  exposed  situations, 
ascending  highest  in  the  east  of  the  county.  The  largest  extent 
is  around  Perth,  but  it  occupies  all  the  principal  straths,  such  as 
More,  Tummel,  and  Tay,  and  borders  the  courses  of  the  chief 
rivers,  extending  in  places  a  considerable  distance  up  the  glens. 
In  this  zone  the  influence  of  man  reaches  its  maximum  effect  on 
the  flora,  and  the  natural  plant  formations  are  sometimes  diffi- 
cult to  trace.  Building,  draining,  planting,  and  the  introduction 
of  flocks  and  herds  have  profoundly  altered  the  condition  of  the 
vegetation.  Peat-bogs — never  of  great  extent,  perhaps,  except  in 
the  district  of  Monteith — have  been  reduced,  and  frequently  cut 
up  and  drained.  Such  as  remain  yield  the  following  species 
characteristic  of  peat-bogs : — Baotmjces  cemginosus,  Cladonia 
pityrea,  C.  cornuta,  C.  cervicornis,  C.  trachyna,  C.  coralloidea, 
C.ftircata,  C.  racemosa,  C.  crisjyata,  C.  squamosa,  C.  coccifera, 
C.  pleurota,  C.  bacillaris,  C.  Floerkeana,  Cladina  rangiferina, 
C.  impexa,  C.  sylvatica,  C.  alpestris,  C.  uncialis,  Cetraria  aculeata, 
Lecidea  glaiicolepidea,  L.  granulosa,  and  L.  nliginosa. 

The  nitrophilous  lichens  are  more  prevalent  in  this  lower 
zone  than  in  the  others.  They  probably  originally  inhabited 
maritime  rocks,  where  the  spray  was  charged  with  the  wreckage 
of  the  marine  fauna  and  the  dung  of  sea-fowl.  They  now  find  a 
satisfactory  food  supply  in  the  neighbourhood  of  highly  culti- 
vated fields  and  by  dung-strewn  roads,  where  blown  dust  con- 
taining nitrogenous  matter  falls  upon  the  plants.  They  often 
occur  abundantly  on  walls,  rocks,  and  tree-trunks  near  farm 
buildings  and  villages,  and  on  trees  in  orchards  and  gardens. 
Amongst  them  are  probably  to  be  included  the  following : — 
Xanthoria  panetina,  X.  lychnea,  Physcia  tenella,  P.  pulverulenta, 
P.  aipolia,  Placodium  murorum,  P.  tegulare,  P.  sympageum, 
Callopismum  citrimim,  G.  vitellinum,  C.  laciniosum,  C.  ferru- 
gineuvi,  C.  pyraceum,  Lecanora  circinata,  L.  galactina,  L.  atra, 
Buellia  canescens,  and  probably  some  other  species  of  Buellia. 
On  roadside  banks  Cladonia  pyxidata,  C.  fimhriata,  and  C.  ccBspi- 
titia  often  grow  very  freely,  and  they  also  may  be  somewhat 
nitrophilous,  and,  as  pointed  out  by  W.  West,  some  ParmelicB 
are  more  abundant  and  luxuriant  on  roadside  trees  and  walls  than 
elsewhere. 

The  woodlands  form  an  important  feature  of  this  zone.  We 
have  not  attempted  to  define  the  lichens  of  the  different  types  of 
w'oods.  In  all  woods  the  lichens  are  most  numerous  in  species 
and  also  in  individuals  (with  the  exception,  possibly,  of  Usnea 
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hirta)  in  open  clearings  or  on  the  outskirts.  A  much  greater 
variety  occurs  on  trees  in  glades  or  park-like  spaces  than  in  the 
shade  of  dense  wood-canopy.  On  trees  in  the  former  situations 
maybe  found: — Bamalina  fraxiiiea,  E.  fastigiata,  B.  calicaris, 
R.  farinacea,  Evernia  prunastri,  Parmelia  yerlata,  P.  caperata, 
P.  saxatilis,  P.  sulcata,  P.  fuliginosa,  P.  physodes,  Physcia 
pulveriilenta,  P.  stellaris,  P.  aipolia,  P.  adrjlutinata,  Lecanora 
varia  and  its  subspecies,  L.  albella,  L.  tartarea,  L.  parella,  Per- 
tusaria  communis,  P.  amara,  Biatorina  cyrtella,  B.  graniformis, 
Buellia  disciformis,  B.  myriocarpa,  B.  canescens,  Lecidea  para- 
sema,  Opegrapha  atra,  0.  varia,  0.  vulgata,  Graphis  elegans, 
Graphina  anguina,  Acrocordia  gemmata,  Arthopyrenia  epider- 
midis,  A.  cinereopruinosa,  and  A.fallax.  In  dense  woods,  as  the 
shade  increases,  the  species  gradually  disappear,  those  which 
ultimately  survive  being  Usnea  hirta,  U.  dasypoga,  Lecanora 
varia  ff,  Biatorina  premnea,  Lecidea  ejfusa,  Opegraplia  atra, 
Graphis  elegans,  G.  scripta,  Arthonia  radiata,  and  Pyrenula 
nitida. 

On  the  trunks  of  solitary  trees  in  still  more  open  situations, 
as  in  hedgerows,  fields,  and  parks,  the  following  are  conspicuous 
species  : — Bamalina  fraxinea,  B.  calicaris,  Parmelia  saxatilis, 
P.  exasperata,  Xanthoria  parietina,  P.  fuliginosa  var.  Icetevirens, 
Pertusaria  communis,  P.  amara,  and  particularly  the  various 
species  of  Physcia,  few  or  none  of  which  occur  in  shady  woods. 

The  corticole  flora  attains  its  maximum  richness  in  moist, 
sheltered  valleys  protected  from  wind,  such  choice  localities 
frequently  being  where  open  woodlands,  under  the  shelter  of 
mountains,  debouch  on  the  shores  of  lakes — as  at  the  head  of 
Loch  Tay,  and  by  Loch  Earn,  Loch  Katrine,  and  Loch  Rannoch. 
The  lichens  here  form  a  very  typical  lacustrine  plant  community, 
characterized  by  the  presence  of  the  large  foliaceous  Stictinece, 
associated  with  bark-loving  Pannarii.  In  addition  to  many  of 
those  enumerated  above,  the  following  occur  in  this  group : — 
Collema  terrulentum,  C.  flaccidum,  Synechoblastus  nigrescens, 
S.  aggrcgatus,  S.  fasciculare,  Leptogium  Burgessii,  L.  saturninum, 
Platysma  glaucum,  Bamalina  farinacea,  Parmelia  ciliata,  P. 
cetrarioides,  P.  pihysodes  (sometimes  fruiting),  Stictina  Thourasii, 
S.  fuliginosa,  S.  limhata,  Lobarina  scrobiculata,  Lobaria  pul- 
monaria,  Bicasolia  amplissima,  B.  latevirens,  Nephromiuin  lusi- 
tanicum,  N.  parile,  N.  kevigatum,  N.  subtomentcllum,  Peltigcra 
scutata,  Physcia  polycarpa,  P.  venusta,  Pannularia  triptophylla, 
Pannaria  rubiginosa,  P.  rubig.  var.  cceruleo-badia,  Coccocarpia 
plumbea,  Lecanora  allophana,  L.  rugosa,  L.  chlarona,  L.  intu- 
mescens,  L.  lutescens,  L.  effasa,  Pertusaria  amara,  P.  communis, 
P.  leioplaca,  Thelotrema  lepadina,  Lecidea  minor,  L.  parasema, 
Biatorina,  erysiboides,  B.  globulosa,  B. premnea,  Bacidia  arceutina, 
Buellia  disciformis,  Leciographa  plumbina,  ArtJionia  radiata, 
Opegrapha  vulgata,  Normandina  pulchella,  Arthopyrenia  puncti- 
formis,  and  Acrocordia  biformis.  The  lichenologist  must  not 
overlook  the  lignicole  species  which  occur  naturally  on  dead  iind 
decorticated  tree-trunks.     In   tlie  zone   under  consideration,   in 
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which  artificial  enclosures  are  numerous,  these  lichens  multiply 
exceedingly  on  the  many  suitable  habitats  provided  by  old  gate- 
posts, palings,  barn-doors,  and  other  worked  wood.  Such  lignicole 
species  are  tlie  following: — Calicmmchrysocephalum,  C.  cur  turn, 
C.  elassosporum,  Usnea  hirta,  Platysma  cUffusum,  P.  glaucum, 
Evernia  furfuracea,  Parmelia  fuliginosa,  P.  physodes,  Callopisina 
vitellina,  Lecanora  symiiiictera,  L.  sarcopis,  L.  Hageni,  L.  meta- 
bolioides,  L.  suhintricata,  Bhinodina  exigua,  Cladonia  delicata, 
C.  macilenta,  Lecidea  alhohyalina,  L.  parasema,  L.  aniptiza, 
L.fucata,  Biatorella  moriformis,  Biatorina  synothea,  and  Bnellia 
disciformis. 

The  ground  vegetation  of  the  woodlands  often  carries  so 
dense  a  crop  of  herbaceous  plants  that  lichens  are  crowded  out. 
Mossy  knolls  and  rocks,  decaying  stumps,  and  shady  banks  yield 
Peltigera  canina,  P.  polydactyla,  P.  rnfescens,  P.  horizonialis, 
P.  aplithosa,  Cladonia  pyxidata,  C.  fimhriata,  C.  asperella, 
C.  fibula,  C.  cenotea,  C.  subsquamosa,  C.  delicata,  C.  digitata, 
C.  macilenta,  Lecidea  flexuosa,  and  L.  fuliginosa. 

The  rupestral  lichens  of  this  lower  zone  have  not  yet  been 
adequately  studied.  They  cannot  be  classed  satisfactorily  in  the 
groups  into  which  the  higher  plants  have  been  divided.  A  given 
district  may  contain  whole  lichen  communities  which  owe  their 
presence  to  edaphic  factors  quite  different  from  those  to  which 
the  surrounding  flora  owes  its  origin.  Scattered  erratic  boulders, 
and  even  small  stones,  will  often  yield  quite  unexpected  species, 
producing  a  very  mixed  lichen-flora.  For  example,  in  the  district 
west  of  the  rivers  Garry  and  Tummel  erratic  siliceous  blocks  of 
grey  hornblende-granite,  originating  on  Ben  Alder  and  Eannoch 
Moor,  are  widely  scattered,  and  are  sometimes  perched  on  cal- 
careous strata,  and,  as  already  described,  travelled  boulders  of 
mica-schist  from  the  Highlands  occur  on  the  volcanic  rocks  of 
the  Sidlaw  and  Ochil  Hills.  Then  there  are  the  walls,  which 
often  support  a  lichen-flora  alien  to  that  of  the  surrounding  dis- 
trict. In  fact  they  present  a  unique  feature  to  the  lichenologist, 
and  some  species  have  only  been  found  on  them,  although  the 
plants  must  have  migrated  to  them  originally  from  some  natural 
situation.  Mortared  walls  often  carry  a  calcicole  lichen-flora 
into  areas  devoid  of  calcareous  rock.  The  following  species  have 
been  noticed  on  mortar,  plaster,  or  concrete  of  walls,  buildings 
and  bridges  : — Collema  furvum,  C.  flaccidum,  C.  pulposum,  C. 
crispum,  C.  granuliferum,  C.  cristatum,  Gollemodiuvi  Scliraderi, 
Leptogium  scotinuvi,  Xanthoria  parietina,  Physcia  ulothrix, 
Placodium  muroruvi,  P.  sympageum,  Callopisma  citrina,  Lecanora 
circinata,  Acarospora  pruinosa,  Urceolaria  scruposa,  Bilimbia 
aromatica,  B.  sabuletorum,  Buellia  canescens,  and  Verrucaria 
muralis. 

Unmortared  walls  are  very  common,  and  provide  a  great 
variety  of  rock  and  aspect.  They  also  allow  free  passage  of  air 
and  rapid  drainage,  features  not  always  obtainable  on  natural 
rocks.  In  these  respects  they  approach  most  closely  to  that 
class  of  scre3-slopes  termed  "  block-scree."     No  attempt  has  been 
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made  to  draw  up  lists  of  species  for  the  various  classes  of 
rocks  met  -with  in  this  zone,  either  ia  natural  or  artificial  situa- 
tions. They  will  be  found  to  some  extent  indicated  in  the 
list  of  species. 

Attention  may  also  be  drawn  to  a  group  of  species  found 
usually  on  the  damp,  shaded  rocks  of  ravines,  or  on  large  boulders 
by  streams  and  near  waterfalls.  They  form  a  community  of 
shade-loving  chomophytes  in  association  with  a  number  of  mosses 
and  hepatics,  the  constituents  varying  with  the  kind  of  rock. 

Amongst  the  species  may  be  included : — Collema  flaccichim, 
C.  fnrvuvi,  Synedioblastus  multijyartituDi,  Pihpliorus  cereohis, 
Stictina  fulujinosa,  S.  sylvatica,  Peltidea  aphlhosa,  Solorina 
saccata,  S.  spomjiosa,  Peltirjera  rufescens  var.  prcBtextata,  P.  hori- 
zontalis,  Pannaria  nebulosa,  P.  hrunnea,  Leprolovia  lanuginosa, 
HcBviatomma  coccinea,  Ccenogonium  eheneum,  Puicodium  rupeatre, 
Gyalecta  cupularis,  Bacidia  flavovirescens,  Opegrapha  zonata, 
Porina  lectissima,  Verrucaria  nigrescens. 

Of  more  decided  hydrophyllous  tendency  than  the  above  there 
are  a  few  species  which  share  the  bed  of  the  stream  with  such 
aquatic  bryophytes  as  Cinclidotus,  Grimmia  apocarpa,  Fontinalis, 
Hyocoviiiun,  and  Scapania.  The  rocks  on  which  they  grow  are 
liable  to  be  submerged  for  long  periods,  or  in  drier  weather  they 
may  be  fully  exposed.  The  lichens,  however,  withstand  desicca- 
tion without  apparent  injury.  These  amphibious  lithophytes  are 
represented  by  Lichina  Keninorensis,  Collema  fluviatilc,  Aspicilia 
lacustris,  A.  epulotica,  Bacidia  inundala,  Rhizocarpon  lavatum, 
a.  petrceiwi,  Lecidea  contigua,  L.  albocarulescens,  Dermatocarpon 
miniatum  var.  complicatum,  D.  aquaticum,  Verrucaria  Icsvata, 
V.  cethiohola,  and  V.  margacea.  Some  of  these  come  down  with 
streams  from  the  higher  zone. 

II. — The  Zone  of  closed  Moorland  Associations,  which  may  be 
more  briefly  termed  the  subalpine  zone,  embraces  all  the  hilly 
district  between  tliat  already  considered  and  the  arctic-alpine 
zone.  It  occupies  a  large  proportion  of  the  surface  of  Perthshire, 
and  has  been  only  very  imperfectly  explored.  In  the  lower  parts 
there  are  tracts  of  heathlaud,  which,  where  the  soil  lies  thinly 
over  the  subjacent  rocks,  often  extend  downwards  into  the  agrarian 
zone.  These  heathlands  of  lower  altitudes  do  not,  however, 
coincide  in  their  general  flora  with  those  of  the  English  heaths, 
and  certainly,  so  far  as  their  lichen-tiora  is  concerned,  may  for  the 
present  be  classed  with  the  more  subalpine  groups.  According  to 
W.  G.  Smith,  Scottish  heathland  may  be  divided  into  three 
associations,  viz.  those  of  Pinewoods,  Birchwoods,  and  Callnna 
moor.  Above  the  latter,  large  tracts  of  grass-moor  lead  up  to  the 
arctic-alpine  zone. 

The  facies  of  the  lichen-flora  of  the  Pinetum  is  strikingly 
different  from  that  of  the  deciduous  woods,  and  the  list  shows  a 
considerable  number  of  species  peculiar  to  it.  Some  of  the  pine- 
woods  are  believed  to  be  natural,  but  in  the  majority  of  instances 
the  trees  are  planted.  In  these  latter  woods  spruce  and  larcli 
trees  present  a  similar  flora  to  that  of  the  native  pine.     The  pine- 
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woods  of  Eaunoch  would  repay  more  detailed  exanaination  than 
was  allowed  by  the  brief  time  we  spent  on  its  fringe  in  very  wet 
weather.  The  following  are  the  corticole  species  of  this  associa- 
tion:— CaUchnn  curiuvi,  C.  hypcrellum,  C.  chrysocephalum,  Usnea 
hirta,   U.  dasypoga,    U.   ceratina,  Alectoria  jubata,  A.   subcana, 

A.  implexa,  Platysma  glaucum,  P.  ulophyllum,  P.  junip)erinum, 
P.  p)mastri,  Physcia  polycarpa,  Evernia  prunastri,  E.  furfiiracea, 
Parmelia  saxatilis,  P.  sulcata,  P.  phy socles,  P.  fuliginosa,  P. 
subaurifera,  P.  exasperata,  Parmeliopsis  ambigua,  P.  cdeurites, 
Lecanora  p)inipercla,  L.  varia,  L.  conizcsoicles,  L.  lutescens, 
Pertusaria  ophthalmiza,  Gyalecta  corticola,  Cladonia  macilenta, 
Leciclea  ochrococca,  L.  granulosa,  L.  flexuosa,  L.  sanguinaria, 
Biatorella  resinoe,  Biatorina  cliluta,  and  Melaspilea  lentiginosula. 

On  decorticated  trunks  and  fir  palings  occur  Plcttysma 
ulophyllum,  P.  innastri,  Evernia  prunastri,  Parmelia  cdeurites, 
P.  physocles,  Lecanora  coilocarpa,  L.  varia,  L.  lutescens,  Lecidea 
fuliginea,  L.  jjerobscurct,  L.  turgidula,  L.  misclla,  L.  ochrococca, 
L.  enclitica,  L.  sanguinaria,  Biatorina  spodiza,  Xylographa 
parallela,  and  X.  laricicola. 

The  Betuletum  or  subalpine  birchwood  ascends  higher  than 
the  pinewood,  and  its  lichen-flora  is  less  specialized.  The 
principal  species  are  Alectoria  jubata,  A.  subcana,  Bamalina 
ccdicaris,  Pamelia  p)hysodes,  Nepliromium  lusitanicum,  Stictina 
sylvcUica,  Lobarina  scrobicidata,  Lecanora  cdlophana,  L.  tartarea, 
L.  chlarona,  L.  intumescens,  L.  albella,  Pertusaria  amara,  P. 
leioplaca,  Lecidea  p)arasema,  Buellia  disciformis,  Biatorina  Light- 
footii,  Arthopyreniaepidermidis,  A.  cinereo-pruinosa,  Leptorhaphis 
epidermidis.  The  mountain  ash  yields,  amongst  other  species, 
Ptycliographa  xylographoides. 

The  ground-flora  of  birch  and  pinewoods  in  upland  districts 
differs  but  little  from  that  of  tlie  adjacent  heaths.  The  species  of 
lichens  which  occur  differ  only  from  the  heathland  ones  in  the 
proportions  in  which  they  are  mingled,  and  therefore  we  can 
consider  them  with  the  other  ground-dwelling  species. 

The  upland  heathlands  consist  of  calluna-moor  and  grass-moor, 
the  latter  being  considerably  the  more  extensive  of  the  two.  The 
lichen-flora  of  the  former  approaches  in  its  constituents  that  of 
the  peat-bog,  but  contains  a  greater  variety  of  species.  On  much 
of  the  grass-moor  lichens  are  crowded  out,  except  on  the  numerous 
stones  and  boulders  to  be  referred  to  later.  Cladoniae  are  fewer, 
and  other  terricole  species  are  such  as  occur  amongst  the  frequent 
tussocks  of  the  larger  mosses.  The  following  are  the  principal 
species  of  the  subalpine  heathlands  occurring  on  the  ground  or 
on  banks  amongst  mosses  : — Homodium  tenuissimuvi,  Lepttogium 
lacermn,  L.  pcdmcdum,  Pcltigera  horizontcdis,  P.venosa,  P.  canina, 
P.  2)olydactyla,  Cetraria  islandica,  C.  aculeata,  Parmelia  physodes, 
Psoroma  hypnorum,  Lecanora  epibryon,  L.  tartarea,  Aspicilia 
verrucosa,  Urceolaria  bryophila,  Bcsomyces  rufus,  B.  placophyllus, 

B.  roseus,  Icmadophilus  (Bruginosus,  Pycnothelia  papillaria,  (Jlaclo- 
nia  gracilis,  C.  verticillcUa,  C.  cervicornis,  C.  sobolifera,  C.  de- 
generans,    0.    trachyna,    C.   coralloidea,    C.    lepidota,  C.  furcata. 
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C.  racemosa,  C.  crispata,  C.  squamo&a,  C.  cocci/era,  C.  pleiirota, 
C.  deformis,  C.  Floerkeana,  Cladina  rcmgiferina,  C.  sylvatica, 
C.  alpestris,  C.  uncialis,  C.  ammirocraa,  Gyalecta  foveolaris, 
Lecidea  coarctata,  L.  granulosa,  L.  uliginosa,  L.  Templetoni, 
L.  neglecta,  Biatorina  contristans,  Bilimhia  sahidosa,  B.  ligniaria, 
B.  vielcena. 

In  Perthshire  the  zone  under  consideration  provides  a  rich 
variety  of  saxicole  hchens.  The  hsts  here  given  must  not  be 
regarded  as  complete,  and  at  present  we  can  only  divide  the 
rock-habitats  into  three  very  broad  types.  Much  further  study  is 
needed  as  to  the  distribution  of  saxicole  lichens. 

Many  of  the  species  in  the  following  lists  for  the  subalpine 
zone  occur  in  the  zones  both  above  and  below,  but  it  is  thought 
best  to  include  them  so  as  to  show  a  more  complete  view  of 
the  lichens  the  botanist  may  expect  to  find  on  each  class 
of  rock. 

On  calcareous  rocks,  especially  on  limestone  and  mica-sericite, 
in  dry  exposed  situations,  have  been  found  :  —  Spiloncma  scoticum, 
Pterygium  pannarielliim,  Physcia  cceaia,  Pannularia  triseptata, 
Caloplaca  erythrella,  C.  pyracea,  Lecanora  frustulosa,  L.  tartarea, 
L.  suhtartarea,  L.  parella,  Pacliyspora  superiuscula,  Aspicilia 
depressa,  A.  calcarea,  A.  nuhdepressa,  A.  poriniformis,  A.  Prevostii, 
Acarospora  glaucocarpa,  A.  squamulosa,  A.  adviissa,  Psora  lurida, 
P.  liigubris,  P.  luguhrior,  Lecidea  leptostigma,  L.  immersa,  L. 
subfiirva,  L.  jurana,  L.  consentiens,  L.  contigua,  L.  cinerascens, 
L.  lapicida,  L.  umbonella,  L.  nigrogrisea,  L.  segregans,  Biato- 
rella  subnigrata,  B.  rhypodiza,  Biatorina  confusior,  Rhizocarpon 
calcareum,  Polyblastia  inuinbrata.  In  moister  places,  or  on 
damp,  shady  rocks,  occur  Gonionema  velutinum,  G.  compactum, 
Collema  glebulentum,  Leptogium  rhyparodes,  Collemopsis  furfur- 
ella,  lonaspis  epulotica,  PJiizocarpon  petrceum,  Staurothele 
umbrina. 

On  siliceous  rocks,  or  schists  w'ith  a  low  lime-content,  especially 
on  quartzose-schists,  the  following  may  be  looked  for.  On  drier 
rocks  of  this  class  : — SphcLrophorus  coralloides,  S.  fragilis,  Usnca 
ccratina,  Alcctoria  bicolor,A  chalybeiformis,  Platysma Fahlunensc, 
P.  commixtum,  P.  glaucum,  P.  lacunosum,  Parmelia  saxatilis, 
P.  omphalodes,  P.  Mougeotii,  P.  prolixa,  P.  tristis,  P.  lanata, 
P.  stygia,  Gyrophora  proboscidea,  G.  cylindrica,  G.  torrefacta, 
G.  polyphylla,  G.  flocculosa,  G.  polyrrhiza,  Squamaria  saxicola, 
S.  gelida,  Lecanora  glaucoma,  L.  cpanora,  L.  polytropa,  L. 
sulphurea,  L.  atra,  L.  badia,  L.  picea,  L.  tartarea,  L.  parella, 
Hamatomma  ventosa,  Aspicilia  Dicksonii,  Pertusaria  Westringii, 
P.  dealbata,  Stereocaulon  denudatum,  S.  corallinum,  Lecidea 
lucida,  L.  coarctata,  L.  goniophila,  L.  conjiucns,  L.  lithophila, 
L.  albocccrulescens,  L.  cinerascens,  L.  subkochiana,  L.  fuscoatra, 
L.  rivulosa,  L.  Kochiana,  L.  fuscocinerca,  L.  atrofuscesccns,  L. 
furvella,  L.  asperella,  Biatorella  chalybeia,  Bilimbia  leucophceoides, 
Bacidia  umbrina,  Buellia  alpicola,  B.  colludens,  B.  badioatra, 
Bhizocarpion  G'Jderi,  li.  confervoides,  B.  geographicum. 

In     moister    situations:  —  Spiloncma     revertens,     Pyroiopsis 
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phylliscella,  Ejjhehe  jmbesce^is,  Ephebeia  hispidula,  Pilopliorus 
strumaticus,  P.  cereolus,  Stictina  crocata,  Pertiisaria  lactea, 
Lecidea  2^hceo2:)s,  L.  Brmjcriana,  L.  fulicjinosa,  L.  contigua,  L. 
albocoerulescens  var.  alpina,  Bhizocarpon  obscuratum,  Verrucaria 
margacea.  Some  of  these  probably  find  their  way  down  in  the 
currents  of  streams  from  the  subalpine  zone. 

On  granitic  and  eruptive  rocks  the  Hchen-flora  resembles  that 
of  siliceous  rocks  more  than  that  of  calcareous  rocks.  The 
commoner  Parmeliffi  and  the  Gyrophorae  flourish  on  them.  The 
species  are  SphcBropJiorus  coralloides,  S.  fragilis,  Alectoria  bicolor, 
Platysma  Fahlunense,  P.  coinmixtum,  P.  glaucum,  P.  lacunosurn, 
P.  saxatilis,  P.  omphalodeSj  P.  Mougeotii,  P.  stygia,  P.  tristis, 
I',  lanata,  Gyrophora  proboscidea,  G.  cylindrica,  G.  torrefacta, 
G.  piolyphylla,  G.  flocculosa,  Sqitainaria  gelida,  Lecanora  atra, 
L.  badia,  L.  tartarea,  L.  parella,  Hcematomma  ventosa,  Aspicilia 
Dicksonii,  A.  cinerea,  Acarospora  pteliocypha,  Pertusaria  dealbata, 
Stereocaulon  Delisei,  S.  evoLutum,  S.  coralloides,  S.  denudatum, 
Lecidea  lugubris,  L.  inserena,  L.  panmola,  L.  contigua,  L.  confliiens, 
L.  lapicida,  L.  plana,  L.  ynesotropa,  L.  auriculata,  L.  diducens, 
L.  aglcea,  L.  rivulosa,  L.  Kochiana,  L.  pycnocarpa,  Buellia  atrata, 
Bhizocarpon  CEderi. 

III.  The  Arctic-alpine  Zone. — Dr.  W.  G.  Smith  has  defined 
the  associations  of  this  zone  in  British  Vegetation,  so  far  as 
the  higher  plants  are  concerned,  and  the  lichens  of  a  limited  tract 
on  Ben-y-Gloe  were  enumerated  by  the  authors  in  Journal  of 
Botany,  Sept.  1914,  p.  227.  For  fuller  descriptions  of  the 
influences  affecting  the  vegetation  the  reader  is  referred  to 
those  papers.  Dr.  Smith  recognises  two  principal  formations, 
those  of  "Mountain  Top  Detritus"  and  of  "  Crags  and  Corries." 
Cryptogamic  vegetation  plays  an  important  role  in  all  the  minor 
associations  into  which  these  formations  are  subdivided.  In  the 
first  formation,  five  associations  may  be  distinguished,  but  they 
intergrade  considerably,  and  are  often  difficult  to  recognise  in 
broken  areas,  where  every  yard  seems  to  introduce  new  combina- 
tions. The  Moss-Lichen  x\ssociation  occupies  large  areas  on 
granitic  and  quartzite  mountain  summits,  but  on  schistose  rocks, 
such  as  occur  on  Ben  Lawers,  the  open  associations  are  more 
limited  in  extent,  the  weathering  rock  rapidly  filling  in  the 
instertices,  and  allowing  the  plant-covering  to  become  continuous. 
This  association  on  the  various  Perthshire  summits  includes  the 
following  lichens  : — 

Euopsis  granatina,  SphcBrophorus  coralloides,  S.  fragilis, 
Gyrophora  polyphylla,  Parmelia  saxatilis,  P.  omphalodes,  P. 
lanata,  P.  stygia,  P.  alpicola,  P.  vittata,  Cetraria  aculeata,  C. 
crispa,  C.  islandica,  Platysma  triste,  P.  nivale,  Lecanora  tartarea 
var.  frigida,  L.  upsaliensis,  L.  gemmiparum,  Aspicilia  oculata, 
Pertusaria  dactylina,  P.  glomerata,  Stereocaulon  demidatum,  S. 
tomentosum,  S.  alpinuvi,  Cladonia  coccifera,  C.  gracilis,  C.  race- 
viosa,  C.  uncialis,  C.  destricta,  Lecidea  arctica,  L.  liviosa,  L. 
alpestris,  L.  demissa,  L.  uliginosa,  L.  cuprea,  L.  Berengeriana, 
L.  cupreiformis,  L.  atrofusca,  and  many  of  the  Lecideae  from  the 
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Chomophyte  formation,  on  the  small  stones  with  which  this  class 
of  ground  is  usually  strewn. 

The  second  Association  is  the  Closed  Rhacomitrium  Heath — 
really  the  final  stage  of  the  preceding — in  which  lihacomitrium 
lanuginosum  is  the  dominant  plant.  We  may  unite  with  this  the 
third  Association,  or  the  Moss-Lichen  Moor.  This  is  practically 
a  combination  of  the  sub-alpine  moorland  flora  with  that  of  the 
Rhacomitrium  heath,  knolls  and  patches  of  the  latter  everywhere 
chequering  the  surface.  The  lichen-flora  is  well  illustrated  by 
the  list  given  in  our  paper  on  Ben-y-Gloe  vegetation  {loc.  cit.),  to 
which  may  be  Sbdded:— Clad onia  dig itata,  Biatorina  cumulata, 
B.  contristans,  B.  ligniaria,  Bilimhia  siibviridescens  var.  trlsepta, 
Buellia  disciformis  var.  insignis,  and  perhaps  Dermatocarpon 
cartilagineum. 

The  fourth  or  Anthelia  Association,  occurring  in  hollows 
where  snow  lies,  or  where  the  soil  is  kept  wet  and  cold  by  w^ater 
draining  from  melting  drifts  ;  and  the  fifth  or  Marsupella  Associ- 
ation, of  exposed  mountain  shoulders  with  a  northern  aspect, 
have  not  yet,  as  regards  their  lichen  constituents,  been  carefully 
studied.  Their  constituent  species  are  very  similar,  and  they 
may  be  listed  together  until  further  study  has  drawn  a  clearer 
line  of  demarcation  between  them.  The  species  are : — Cetraria 
crispa,  Peltigera  venosa,  P.  polydactyla,  Solorina  crocea,  Pan- 
nularia  lepidiota,  Lecanora  tartarca  var.  frigida,  Pertusaria 
glomerata,  Gladonia  bellidiflora,  C.  carvicornis,  G.  gracilis,  C. 
furcata,  Gladina  uncialis,  C.syluatica,  Gyalecta  foveolaris,  Lecidea 
decipiens,  L.  granulosa,  L.  demissa,  L.  veriialis,  L.  cuprea,  L. 
Bereiigeriana,  Bilimhia  sabulosa  var.  montana,  B.  squalida,  Cori- 
scium  viride,  Dermatocarpon  cinereum,  Polyhlastia  Sendtneri, 
P.  gelatinosa,  P.  nigritella,  Arthopyrenia  bryospila,  and  .1.  colleta, 
in  addition  to  a  number  of  LecidciB  occurring  on  rock  debris 
derived  from  the  next  formation. 

The  Chomophyte  formation  of  Crags  and  Corries  is,  perhaps, 
the  most  interesting,  as  it  is  the  most  alpine,  of  the  series.  Its 
rich  plianerogamic  and  bryophytic  flora  has  attracted  most 
British  botanists  sooner  or  later  to  Perthshire.  The  lichens  are 
not  less  rare  and  local. 

The  more  calcareous  rocks  and  schists  yield  the  following  at 
similar  high  altitudes  :—-£/;iO|>s/s  Jicemalea,  Pyrenopsis  Juematopus, 
P.  homfeopsis,  P.  fnrfuracea,  Colleni  granuliferum,  G.  glebulen- 
tum,  Ilomodium  rhyparodes,  Leptogium  imlvinatam,  Gollcniopsis 
furfurellum,  Pannaria  Ilookeri,  P.  triscptata,  P.  melantera, 
Leproloma  lanuginosa,  Lecanora  SicbenJiaariaua,  L.  tartarca, 
Aspicilia  alpina,  A.  superiuscula,  A.  Icacophyma,  A.  cinereo- 
rufescens,  A.  pelobotrya,  A.  frustulosa,  Pertusaria  gyrocheila, 
Lecidea  fuscornbens,  L.  deparcula,  L.  plueenterodes,  L.  contigua, 
L.  cinerasccns,  L.  plana,  Buellia  succedens,  B.  atrata,  Bhizocarpon 
excentricuin,  H.  postuiiiuni,  Arthonia  lapidicola,  Polyblastia  fusco- 
argillacca,  Mivr'ogUena  bread albanensis,  Thelidium  pyrcnophorum, 
T.  papulare,  Polyblastia  intercedcns,  P.  titeleodes,  P.  srotino^pora. 
P.  Henscheliana,  Staurothele  wnbrina. 
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The  Lithophytes,  occurring  on  bare  non-calcareous  rocks  and 
boulders,  consist  of  the  following  species,  all  occurring  on  rocks 
above  2300  ft.  altitude: — Euopsis  grcaiatina,  Pyrenopsis  fuscatula, 
Ephebeia  hispid ula,  Sphcerophoriis  coralloides,  S.fragilis,  Platysma 
Fahlimense,  P.  commixtum,  Parmelia  omphalodes,  P.  saxatilis,  P. 
stygia,  P.  lanata,  P.  triste,  P.  alpicola,  Gyrophora  cylindrica,  G. 
erosa,  G.  arctica,  G.  polyphylla,  G.  hyperborea,  Squamaria  gelida, 
Hamatomma  ventosa,  Lecanorapicea,  L.  atra,  L.polytropa,  L.  intri- 
cata,  L.  tartarea,  L.  subtartarea,  Aspicilia  epiglypta,  A.  gibbosa, 
Pertusaria  dcalbata,  P.  ceidJiocarpa,  P.  concreta,  P.  Westringii, 
Stereocaulon  condensatum,  Lecidea  nigroclavata,  L.  dealbatula,  L. 
tabidula,  L.  lactea,  L.  glebidosa,  L.  Bruyeriana,  L.  sublatypea, 
L.  leucophcBci,  L.  nigroglomerata,  L.  tabidula,  L.  jurana,  L.  con- 
sentiens,  L.  panceola,  L.  phceenterodes,  L.  sorediza,  L.  crustulata, 
L.  confluens,  L.  cinerascens,  L.  tessellata,  L.  lapicida,  L.  litho- 
phila,  L.  plana,  L.  lactea,  L.  auricidata,  L.  armeniaca,  L.  margi- 
nata,  L.  aglcBoides,  L.  fuscoatra,  L.  griseoatra,  L.  assimilis, 
Buellia  deludens,  B.  atrobadia,  Biatorina  rhypodiza,  BiatoreUa 
Morio,  Bhizocarpon  confervoides,  E.  geographicum,  B.  postumum, 
E.  obscuratum,  LitJwgrapha  tesserata,  and  Slicrotkelia  exerrans. 

The  following  may  be  classed  as  Chasmophytes,  growing  on 
earth  or  mosses  in  chinks  or  on  ledges,  and  very  rarely  indeed 
occurring  on  bare  rock  : — Schizoma  lichinodeum,  Collema  ceranis- 
C2im,  C.  tenax,  Peltidea  venosa,  Solorina  crocea,  S.  bispora,  Pan- 
naria  brunnea,  Panmdaria  delicatula,  PJiialopsis  rubra,  Lecanora 
rhypariza  var.  curvescens,  Cladonia  verticillata,  C.  cervicornis, 
C.  macrophylla,  C.  squamosa,  Lecanora  nivalis,  L.  Icptacina, 
Aspicilia  ocidata,  Lecidea  lurida,  L.  riibiformis,  L.  rhizobola, 
L.  ciipreiformis,  L.  epipliorbia,  BiatoreUa  fossarum,  Biatorina 
Candida,  Bilimbia  sabidosa,  B.  rhexoblephara,  B.  squalida,  Bacidia 
flavovirescens  var.  alpina,  B.  oribata,  Lopadium  pezizoideuvi, 
L.  fuscoluteum,  L.  fecundum,  Dernvxtocarpon  lachneun,  D.  liepati- 
cum,  Thelopsis  melathelia,  Dacampia  Hookeri. 

Authorities  Quoted  and  Abbreviations  Used. 

The  principal  published  sources  of  records  relating  to  Perth- 
shire lichens  are  detailed  below.  We  have  to  thank  Messrs. 
E.  M.  Holmes,  J.  Hunter,  W.  G.  Travis,  W.  Watson,  and  S. 
Wilson  for  notes  or  specimens.  Our  thanks  are  also  due  to 
Mr.  Britten  and  Dr.  Stirton  for  assistance  with  the  Bibliography. 

Baker  =  John  Gilbert  Baker,  F.E.S. 

Borrer  =  Vf iWium  Borrer  (1781-1862).  He  was  associated  with 
Hooker  in  elucidating  the  lichens  of  Scotland.  His  records 
appear  in  Hooker's  Flora  Scotica  (1821).  His  herbarium  is 
at  Kew. 

Carro//  =  Isaac  Carroll  (1828-80).  "Contributions  to  British 
Lichenology."  The  species  enumerated  were  discovered  by 
liimself  or  Admiral  Jones ;  tlie  new  ones  were  described  by 
Nylander  in  Flora ;  the  list  of  localities  under  the  above 
title  was  given  in  -T.  Bot.  1865,  286  ;   1866,  22  ;  1867,  255. 
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Cro/M^.  =  Eev.  James  Crombie  (1830  ?-1906).  This  abbreviation 
indicates  his  principal  work,  British  Lichens  :  "  a  monograph 
of  lichens  found  in  Britain."  London,  1894.  It  contains 
many  Perthshire  records  ;  the  collectors'  names  are  not  given, 
but  all  have  been  examined  by  the  author,  and  probably  a 
large  proportion  collected  by  himself.  Crombie  contributed 
many  notes  on  Perthshire  lichens  to  various  periodicals.  The 
most  important,  from  our  point  of  view,  are :  "  New  British 
Lichens,"  J.  Bot.  1868,  48  and  105  ;  "  New  British  Lichens," 
Grevillea,  i.  61,  ii.  90,  iii.  22,  iv.  180,  viii.  112,  x.  22  ;  "  A 
New  British  XylograpJm,"  ib.  iii.  128.  "  Eecent  Additions  to 
the  British  Lichen  Flora,"  J.  Bot.  1882,  271 ;  1885,  194. 

Crovib.Lichenes  =  The  same  author's  Liclienes  Britannici,  London, 
1870. 

Dickie  =  G.  Dickie,  M.D.  (1812-82),  Professor  of  Botany,  Aberdeen. 

Dickson^ J&mes  Dickson  (1738-1822),  Fasciculus  plantarujn 
cryptogamicarum  Britannice,  London,  1785-1801.  Contains 
figures  and  descriptions  of  many  new  British,  and  especially 
Scottish,  species.  Many  of  these  were  probably  from  Perth- 
shire, but  the  only  ones  specifically  referred  to  the  county  are, 
in  Fasc.  2.  1790,  Lopadium  fuscoluteus  and  Aspicilia  gibbosa, 
and  in  Fasc.  3.  1793,  Plalijsma  nivale. 

Gardiner  — \^i\\\Qm  Gardiner  (1808-52).  His  Perthshire  records 
appear  in  the  Phytologist  for  1843  and  in  Leighton's  Lichen 
Flora. 

Grev.  =  Grevillea. 

Gilchrist  =  1)1'.  James  Gilchrist  (1813-85). 

Hamilton ^Dv.  Francis  Hamilton  ne  Buchanan  (1762-1829). 

Holl='H.3iVYey  Buchanan  Holl  (1820-86).  His  Perthshire  records 
appear  in  the  works  of  Mudd  and  Leighton.  He  did  not 
publish  anything  himself,  but  he  was  an  acute  observer,  and 
made  a  collection  of  twenty-seven  volumes  of  lichens,  now  in 
the  National  Herbarium. 

Holmes  =  Ed\\&Yd  Morrell  Holmes,  F.L.S.,  of  the  Pharmaceutical 
Museum.     Eecords  received  in  correspondence. 

Hook.  =  Sir  William  Jackson  Hooker  (1785-1865).  Flora  Scotica, 
Part  2,  1821. 

Hunter=j.  Hunter,  of  Ballasalla,  Isle  of  Man.  Records  com- 
municated to  us. 

J'o?jes  =  Rear- Admiral  Theobald  Jones  (1790-1868).  Collected  in 
Perthshire,  but  did  not  publisli  anything.  His  new  discoveries 
were  recorded  by  Nylander,  Carroll,  Crombie,  Sec.  His  her- 
barium is  at  Trinity  College,  Dublin. 

J.  Bot.  =  Journal  of  Botany. 

Leighton  =  'Re\.  William  Allport  Leighton  (1805-89).  The  Lichen 
Flora  of  Great  Britain,  Ireland,  and  the  Channel  Islands. 
Shrewsbury,  ed.  1,  1871 ;  ed.  3,  1879.  Although  Leighton 
does  not  appear  to  have  collected  in  Pertlishire,  tlio  Flora  con- 
tains many  Perthshire  records,  with  names  of  collectors. 

Lightf.  =  Be\'.  John  Lightfoot  (1735-88).  Flora  Scotica,  London, 
1777.  Contains  some  of  the  earliest  references  to  Perthshire 
Journal  of  Botany,  March,  1915.     [Supplement.]        d 
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lichens.  The  book  owed  its  existence  to  Thomas  Pennant, 
who  invited  Lightfoot  to  join  him  in  his  second  tour  and 
voyage  to  the  Hebrides  in  the  summer  of  1772,  and  suggested 
that  he  should  compile  a  Flora  of  Scotland.  The  first  edition 
met  with  so  hostile  a  reception  that  it  was  withdrawn  from 
circulation,  to  reappear  as  the  "  second  edition." 

LmfZsa7/  =  Dr.  William  Lauder  Lindsay  (1828  or  9-80).  British 
Lichens,  1856.  Many  species  referred  to  as  "  common  "  were 
no  doubt  observed  in  Perthshire,  as  Lindsay's  residence  near 
Perth  afforded  him  excellent  opportunities  of  studying  the 
lichens  of  the  district.     He  corresponded  with  Mudd. 

Mai7igay  =  Dv.  Alexander  Carroll  Maingay  (1836-69),  of  Ardglass. 
A  correspondent  of  Mudd. 

Mudd  =  WiWiam  Mudd  (1830-79).  Manual  of  British  Lichens, 
Darlington,  1861.  Although  Mudd  did  not  collect  in  Perth- 
shire, his  correspondence  with  others  enabled  him  to  place 
many  of  the  local  rarities  on  record  for  the  first  time. 

/Smi^/i  =  Miss  Annie  Lorrain  Smith,  F.L.S.  British  Lichens, 
Part  ii.  1911.  Contains  many  records  not  previously  pub- 
lished. The  collectors'  names  are  not  given,  but  Miss  Smith 
has  examined  most  of  those  recorded. 

Stirton  =  T)r:.  James  Stirton,  F.L.S. ,  of  Glasgow.  The  discoverer 
of  many  new  Scottish  species,  and  author  of  the  following 
papers :  "  Additions  to  the  Lichen  Flora  of  Great  Britain," 
Grev.  ii.  71.  "  Two  New  Lichens  from  Ben  Lawers,"  ih.  106. 
"  Lichens  British  and  Foreign."  Trans.  Glasgow  Soc.  Nat. 
1875,  85.  "  New  and  Eare  Scottish  Lichens."  Scottish 
Naturalist,  1880,  1. 

Stuart  =  B:ev.  John  Stuart  (1777-1805).  For  some  time  minister 
at  Killin.  Lightfoot  in  Flora  Scotica  acknowledges  his 
indebtedness  to  him  for  many  rare  species.  They  travelled 
together  through  the  Highlands,  and  afterwards  corresponded. 

Trat;Js  =  William  Gladstone  Travis,  of  Walton,  Lancashire. 

Waiso?i  =  William  Watson,  B.Sc,  of  Taunton,  Somerset. 

TFesi  =  Winiam  West,  F.L.S.  (1848-1914),  late  of  Bradford. 

W^Zson=  Sydney  Wilson,  of  Perth. 

The  four    last  communicated    specimens   and   notes   to    the 

authors. 

*  =  Not  previously  recorded  for  Perthshire. 

!  after  locality  =  Seen  there  by  the  authors.  Where  no 
authority  for  a  locality  is  quoted,  the  authors  jointly  are 
responsible. 

Botanical  Divisions. 

Perthshire  was  divided  by  H.  C.  Watson  into  three  botanical 
divisions  or  vice-counties,  which  he  termed  West,  Mid,  and  East 
Perth,  respectively. 

East  Perth  (vice-county  89)  consists  of  the  country  to  the 
east  of  the  rivers  Garry,  Tummel,  and  Tay,  from  the  boundary  of 
Inverness-shire,  near  the  Boar  of  Badenoch,  down  to  Perth. 
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Mid  Perth  (vice-county  88)  contains  that  portion  of  the  county 
to  the  west  of  the  above  line,  which  comes  within  the  drainage 
area  of  the  Tay  and  its  tributaries. 

West  Perth  (vice-county  87)  comprises  the  southern  portion 
of  the  county  which  is  drained  by  the  river  Forth,  together  with 
the  county  of  Clackmannan  and  the  small  area  in  the  extreme 
west  of  Perthshire,  which  is  drained  by  the  river  Falloch.  So 
far  as  the  present  paper  is  concerned,  however,  we  confine  our- 
selves strictly  to  those  records  within  the  county  of  Perthshire, 
and  do  not  include  any  from  the  county  of  Clackmannan, 

The  figures  87,  88,  89  refer  to  these  vice-counties. 

Ephebace^. 

Gonionema  velutinum  Nyl.  On  mica-schist  rocks  amongst  the 
higher  hills.  88.  Ben  Lawers  and  Craig  Tulloch,  Cromh.  19. 
Achmore,  near  Killin,  1913. 

G.  compactum^yl.  Moist  subalpine rocks.  88.  Ben  Lawers, 
Cromb.  19 

Spiloneyyia  revertens  Nyl.  Moist  schistose  rocks.  88.  Ben 
Lawers  and  Craig  Tulloch,  1863,  Cromb.  ex  height,  ed.  2,  11. 

S.  scoticwn  Nyl.  On  mica-schist  rocks,  dead  mosses  and 
Stereocaulon  coyidensatum.  88.  Above  Lochan-a-Chait,  Ben 
Lawers,  1867,  rare,  but  sparingly  fertile,  Cromb.  in  J.  Bot.  1868, 
105.  Creag-na-Caillich,  Cromb.  21.  Seen  on  Ben  Lawers  as  low 
as  1350  ft. 

Eicopsis  hcemalea  Nyl.  On  mica-schist  rocks.  88.  Ben 
Lawers,  1871,  Stirton  in  Grev.  ii.  71. 

E.  (jranatina  Nyl.  On  alpine  rocks.  88.  Ben  Lawers,  HoU 
ex  height,  ed.  1,  li.     Creag-na-Caillich,  Cromb.  23. 

Pyrenopsis  hcematopsis  Fr.  fil.  Shady  mica-schist  rocks  at 
high  elevations.  88.  Associated  with  Euopsis  hcemalea  on  the 
summit  of  Ben  Lawers,  1865,  Jones  ex  Carroll  in  J.  Bot.  1866,  22. 

P.  fuscatula  Nyl.  On  rocks.  89.  "Very  sparingly  on  a 
quartzose  boulder  in  a  stream  on  Cairn  Gower  at  3690  ft.,"  Cromb. 
in  Grev.  i.  170.  Also,  apparently  this,  but  sterile,  on  the  summit 
of  Ben-y-Gloe  at  3505  ft.,  1912. 

P.  phylliscella  Nyl.  On  quartzose  boulders  in  mountain 
streams.  89.  Ben-y-Gloe,  very  local  and  rare,  1870,  Cromb.  in 
Grev.  iii.  190. 

P.  homceopsis  Nyl.  Mica-schist  rocks  at  high  elevations. 
88.  Above  Lochan-a-Chait.  1867,  Cromb.  in  J.  Bot.  1868,  48. 
Summits  of  Ben  Lawers  and  Creag-na-Caillich,  Cromb.  25. 

P.  fur/urea  Nyl.  In  similar  localities  to  the  preceding. 
88.  Summit  of  Ben  Lawers;  near  Loch  Tay  and  in  Glen  Dochart, 
1864,  Jones  ex  Carroll  in  J.  Bot.  1865,  286. 

Ephebe  pubescens  Nyl.  Shady  mountain  rocks,  probably 
frequent,  ascending  to  2500  ft.  or  higher  on  Ben  Lawers.  88.  Glen 
Lochay  and  Ben  Lawers  !,  Cromb.  28.  Near  Tyndrum,  Watson. 
North  side  of  Loch  Rannoch.     89.  Glen  Tilt. 

E.    hispidula    Nyl.       On    damp    rocks ;     rare.      88.    Above 

d2 


20  THE    LICHENS   OF    PERTHSHIRE 

Lochan-a-Chait,  Cromb.  in  J.  Bot.  1885,  195.  Craig  Tulloch, 
Cromb.  29. 

COLLEMACE^. 

Lichiniza  henmorensis  Nyl.  Mica-schist  boulders  ;  rare. 
88.  Shores  of  Loch  Tay  at  Kenmore,  1869,  Holl  ex  Cromb.  in 
Grev.  10,  22. 

Pterygium  ixinnariellum^yl.  Schistose  rocks ;  rare.  88.  Craig 
Tulloch,  Cromb.  ex  height,  ed.  3,  12.  Summit  of  Creag-na-Caillich, 
Cromb.  35. 

Schizoma  lichinodeum  Nyl.  On  decayed  mosses  and  on  the 
ground  on  the  higher  mountains.  88.  Summit  of  Ben  Lawers, 
1863,  Jo7ies  ex  Carroll,  J.  Bot.  1865,  287.  Creag-na-Caillich, 
Crovib.  39.    Ben  Eachan,  at  3000  ft.,  1913,  Watson. 

Collema  terrulentum  Nyl.  On  trees ;  rare.  87.  On  the  bark 
of  an  old  ash  tree,  shore  of  Loch  Katrine,  1874,  Cromb.  in  J.  Bot. 
1874,  140. 

C.  ceranisciim  Nyl.  On  damp  shaded  rocks  amongst  small 
mosses  on  mountain  summits.  88.  Ben  Lawers,  Jones  ex  Carroll, 
J.  Bot.  1865,  287.  Creag-na-Cailhch,  Cromb.  42.  King's  Seat, 
Killin,  at  3000  ft.,  and  Ben  Lawers,  at  3900  ft.,  Watson. 

C.  auriculatum  Ho&m.  On  rocks  or  walls  ;  rare.  88.  Killin, 
Cromb.  43. 

C.  furvum  Ach.      Eocks  and  walls ;  probably  not  uncommon. 

87.  On  a  bridge  in  Glen  Falloch,  1911.  88.  Killin  !,  Cromb.  44. 
Glen  Lochay.     89.  Blair  Atholl,  Cromb.  44. 

C.flaccidum  Ach.    Eocks  and  walls  in  shady  places  ;  frequent. 

88.  Killin,  Cromb.  Lichenes,  5.  Kenmore,  Holl  ex  Leight.  ed.  1, 
25.  Eocks  in  Finlarig  Wood,  1911.  89.  Kinnoull  Hill,  L^nf?sa^ 
ex  Mudd,  42.     Craighall,  Cromb.     Pitlochry  and  Glen  Tilt. 

C.  'pulposum  Ach.  and  form  compactum  Nyl.  Old  walls  and 
on  the  ground,  &c.     88.  Killin,  Cromb.  45. 

C.  tenax  Ach.  and  var.  coronatum  Koerb.  In  similar  situations 
to  the  preceding.  88.  Killin,  Cromb.  46.  Ben  Lawers,  at  3800  ft., 
1913,  Watson. 

C.  crispum  Ach.  On  mossy  walls,  &c. ;  rare.  87.  Near 
Callander.  88.  Killin,  Cromb.  Lichenes,  4.  Craig  Tulloch, 
Cromb.  48. 

C.  cheileum  Ach.  Eocks,  walls,  and  trunks  of  trees ;  probably 
frequent.  87.  Aberfoyle,  1914.  Near  Callander.  88.  Trunks  of 
trees  at  Lawers,  Gardiner  in  Phytol.  i.  475  (1843).  Killin,  Cromb. 
50.     89.  Wall  in  Pass  of  Killiecrankie. 

Form  nudum  Nyl.  88.  Ben  Lawers,  Cromb.  50.  Killin, 
Cromb.  ex  Leight.  ed.  3,  20.     89.  Dunkeld,  1912. 

C.gramdiferum'^yl.  Calcareous  rocks,  walls,  &c.  88.  Killin 
and  Ben  Lawers,  Cromb.  51.  King's  Seat,  near  Killin,  at  3000  ft., 
1913,  Watson.     89.  Glen  Tilt. 

C.  melanum  Ach.  In  similar  situations  to  the  preceding. 
88.  Killin,  Cromb.  Lichenes,  5.  Ben  Lawers  and  Craig  Tulloch, 
Cromb.  51. 

Form  gyrosum  Ach.  88.  Craig  Tulloch,  Cromb.  ex  Leight. 
ed.  1,  21. 
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Form  complicahivi  Schl.    88.  Killin,  Cromb.  ex  Leight.  ed.  1,  20. 

C.  cristatum  Hoffm.  On  mossy  walls  and  rocks ;  rare. 
88.  Killin  and  Craig  TuUoch,  Cromb.  53. 

Synechoblastus  nigrescens  Stiz.  On  tree-trunks,  especially  ash 
and  sycamore.  Frequent  except  in  the  east.  87.  Callander, 
Cromb.  55.  On  ash  near  shore  of  Loch  Voil,  1912,  fruiting. 
88.  Near  Kenmore  and  Killin!,  Holl  ex  Leight.  ed.  1,  25.  Loch 
Tay  and  Glen  Lochay,  Cromb.  55;  Finlarig.  Near  Crianlarich, 
on  sycamore.    North  side  of  Loch  Eannoch,  1911.     89.  Glen  Tilt. 

S.  aggregatum  (Nyl.).  On  trees.  87.  On  ash  near  shore  of 
Loch  Voil,  fruiting.  88.  Trees  near  Killin  and  Aberfeldy,  Cromb. 
56.  Fruiting  by  Loch  Tay  near  Fearnan,  1911.  The  spores  in 
these  examples  ranged  from  56-72  mm.  in  length.  Near  Ken- 
more,  sterile. 

S.  fasciculare  (Ach.).  Trunks  of  trees;  rare.  87.  Trees  by 
Loch  Katrine,  Cromb.  Liclienes,  7.  88.  Kenmore  and  Den  of 
Aberfeldy,  Holl  ex  Leight.  ed.  1,  23.     Near  Killin. 

S.multipartitiwi  {SxQ.).  Calcareous  rocks.  88.  Ben  Lawers, 
Dr.  Holl  ex  Leight.  ed.  1,  26.     Shores  of  Loch  Tay,  Cromb.  56. 

Collemodium  i)licatile  Nyl.  var.  hydrocharum  Nyl.  Damp 
calcareous  rocks.     88.  Craig  Tulloch,  Cromb.  ex  Leight.  ed.  3,  18. 

C.  fluviatile  Nyl.  Eocks  in  the  beds  of  streams,  &c.,  where 
occasionally  submerged.  88.  Ruthven  Wood  and  Loch  Earn, 
Cromb.  61.     89.  Eiver  Isla,  Cromb.  61. 

C.glebulentuvi 'Nyl.  Alpine  calcareous  rocks ;  rare.  88.  Moist 
limestone  rocks  above  Lochan-a-Chait,  Cromb.  61. 

C.  Schraderi  Nyl.  Exposed  calcareous  rocks  and  walls  ;  rare. 
88.  On  decayed  mortar  of  old  wall,  Glen  Lyon,  Cromb.  ex  Leight. 
ed.  3,  34. 

Homodium  rhyparodes  (Nyl.)  {Collema  psorellum  Nyl.).  Damp 
schistose  rocks  on  the  higher  mountains.  88.  On  wet  rocks  near 
the  summit  of  Ben  Lawers,  1861,  Jones  ex  Carroll  in  J.  Bot. 
1865,  287.  Above  Lochan-a-Chait,  Cromb.  ex  Leight.  ed.  3,  26, 
Creag-na-Caillich,  Cromb.  64. 

H.  tenuissimum  (Koerb.).  Amongst  mosses  and  short  grass  on 
the  ground.  88.  Ben  Lawers,  Cromb.  64.  Also  in  same  locality, 
1913,  Watson. 

Pohjchidium  muscicola  Fr.  Amongst  mosses  on  rocks  and 
walls ;  sometimes  on  tree  trunks.  87.  On  trunk  of  ash  near 
shore  of  Loch  Voil,  1912.  88.  Ben  Lawers  and  Loch  Dochart, 
Holl  in  Leight.  ed.  1,  28.     St.  Fillans,  Cromb.  69. 

Leptogium  laccrum  Gray.      Mossy  banks,   rocks,   and  walls. 

88.  Killin  and  the  Ochills,  Cromb.  70.    Kenmore,  1913.     89.  Den 
of  Balthayock,  Gardiner  ex  Leight.  ed.  3.  28.     Glen  Tilt. 

'Eoxm.  jimbriatumNy\.  88.  Killin,  Cromb.  e\ Leight.  ed.3,  28. 
*L.  lophcBum  Nyl.  On  old  tree  trunks.  88.  Achmoro  Woods, 
near  Killin,  1913. 

L.  pulvinatum  Nyl.  Exposed  mossy  calcareous  rocks  and 
banks,  ascending  to  3900  ft.  on  Ben  Lawers.  88.  Killin  and  Ben 
Lawers,   Cromb.  71.      Tyndrum,  1913,   Tl'a^so^i.      Glen   Lochav. 

89.  Glen  Tilt. 
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L.  scotinum  Fr.  Mossy  rocks  and  walls.  88.  Ben  Lawers, 
Cromb.  72.     89.  Blair  Atholl,  Cromb.  72.     Glen  Tilt,  1912. 

Var.  sinuatum  Malbr.  88.  Ben  Lawers.  Holl  ex  height,  ed.  1, 
34.  Killin,  Cromb.  72.  Bridge  near  Tyndrum,  1911.  Glen 
Lochay.     89.  Glen  Tilt  and  near  Pitlochry,  1912. 

Var.  crenatum  Nyl.  88.  Craig  Vore  and  Ben  Lawers, 
Cromb.  73. 

L.  pahnatum  Mont.  On  the  ground  amongst  mosses.  89.  Blair 
Atholl,  Cromb.  ex  height,  ed.  3,  31. 

h.  saturninum  Ach.  Trunks  of  old  trees,  generally  ash  by 
streams.  88.  Killin,  D.  Turner.  Glen  Lyon  and  Glen  Lochay, 
Holl  ex  height,  ed.  1,  30.  Fortingal  and  Loch  Earn,  Cromb.  76. 
Finlarig  Wood.     89.  Craighall,  Cro^nb.  76.     Glen  Tilt,  1912. 

h.  Hildenbrandii  Nyl.  On  trees  by  upland  streams.  88.  Glen 
Ample,  Cromb.  76.     89.  Craighall,  Cromb.  76. 

h.  Burgessii  Mont.     Trunks  of  old  trees  near  rivers  and  lochs. 

87.  Glen  Falloch,  Holl  ex  height,  ed.   1,  31.      The  Trossachs, 
Crovib.  77.     88.  Glen  Lochay,  Cromb.  77. 

Dendriscocaulon  bolacinum  Nyl.  This  plant  is  supposed  to  be 
identical  with  the  glomeruli  found  on  the  thallus  of  Bicasolia 
mnplissima  (which  see  for  localities).  As  an  independent  plant 
it  occurs  amongst  mosses  on  old  trees  and  on  rocks.  88.  Near 
Taymouth,  Cromb.  77. 

Collemopsis    Schcereri    Nyl.      Calcareous    rocks    and    walls. 

88.  Craig  Tulloch,  Cromb.  1870. 

C.  lecanopsoides  Nyl.  Calcareous  rocks ;  rare.  88.  Craig 
Tulloch,  Cromb.  ex  height,  ed.  3,  35. 

C.  furfiirella  Nyl.  Moist  schistose  rocks  on  mountains  ;  rare. 
88.  Meall  Ghaordie,  Cromb.  ex  height,  ed.  1,  18.  Summit  of 
Corbuie  in  Breadalbane,  1865,  Jones  ex  height,  ed.  3.  36.  Above 
Lochan-a-Chait,  Cromb.  79. 

Stictace^. 

Stictina  intricata  Nyl.  var.  Thouarsii  Nyl.  Mossy  rocks  and 
tree  trunks.  88.  Ben  Lawers,  Cromb.  ex  height,  ed.  1,  114. 
Loch  Tay,  Cromb.  266.  Kocks  in  wood  near  Killin  (south  side  of 
Loch  Tay),  1912,  Himter.     Finlarig,  1898. 

S.  crocata  Nyl.  Mossy  trees  and  rocks  in  damp  shady  places. 
87.  Glen  Falloch,  Holl  ex  height,  ed.  1,  115.  88.  "  Falls  of 
Moness,  Aberfeldy,  and  various  parts  of  the  Highlands  of  Perth," 
hindsay,  187.  Ben  Lawers,  Dr.  Holl  ex  height,  ed.  1, 115.  Eavine 
at  foot  of  Ben  More,  Cromb.  hichenes,  31. 

S.  fidigmosa  Nyl.  On  mossy  tree  trunks  and  rocks  in  damp 
shady  situations  amongst  the  mountains.  Frequent  in  the  west 
of  the  county.  87.  Falls  of  Leny,  Cromb.  268.  The  Trossachs 
and  Loch  Katrine.  On  trees,  and  on  rocks  on  north  shore  of 
Loch  Voil,  under  trees,  very  fine  and  abundant,  1912.  88.  Woods 
in  Glen  Lochay  !,  Phytol.  1843.  Near  entrance  of  Glen  Lyon, 
Macmillan  ex  Mudd,  88.  Killin.  North  side  of  Loch  Eannoch. 
Loch  Earn.     89.  Glen  Tilt,  1912. 

S.    limbata   Nyl.      In   similar   situations   to   the    preceding. 
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87.  Loch  Katrine  !  and  Pass  of  Leny,  Cromb.  268.  Glen  Falloch, 
West.  The  Trossachs ;  near  Loch  Ard  ;  and  Loch  Achray,  1914. 
Loch  Voil.  88.  Frequent  on  trees  amongst  the  mountains. 
89.  Glen  Tilt. 

S.  sylvatica  Nyl.  Damp  mossy  rocks  and  roots  of  trees  by 
lakes  and  rivers.  87.  Falls  of  Leny,  Cromb.  269.  Near  Loch 
Voil,  1912.  88.  Birks  of  Aberfeldy,  Macmillan  ex  Mudd,  87. 
Killin,  Holl  ex  height .  ed.  1,  116.  Glen  Lochay  !,  Cromb.  Falls 
of  Moness,  Lady  Wilson.     Finlarig  Woods. 

Lobarina  scrobiculata  Nyl.  On  trunks  of  trees,  and  sometimes 
on  shady  rocks,  in  wooded  mountain  districts.  Frequent  in  the 
west,  but  fruit  rare.  87.  Loch  Katrine,  Cromb.  Lichenes,  30.  Pass 
of  Leny  and  Loch  Conn,  Cromb.  271.  The  Trossachs,  and  sparingly 
near  Loch  Voil,  1912.  88.  Glen  Lochay,  Phytol.  1813.  Finlarig  !, 
Cromb.  Shores  of  Loch  Earn,  Loch  Tay,  and  Loch  Rannoch,  and 
many  other  localities  in  this  vice-county. 

Lobaria  imhnonaria  Hoffm.  In  similar  situations  to  the 
preceding,  and,  like  it,  commonest  in  the  west  and  central  parts 
of  the  county.  Fruiting  freely  at  Killin  and  in  Glen  Lyon,  and, 
more  sparingly,  at  the  Trossachs.  87.  The  Trossachs  and  Loch 
Katrine!,  Cromb.  272.  Sparingly  near  Loch  Voil.  88.  Finlarig  !, 
Phytol.  1843.  Sparingly  on  ash  near  Crianlarich.  Woods  on 
north  side  of  Loch  Eannoch ;  very  fine.  Very  abundant  on 
trees,  more  sparingly  on  rocks,  two  miles  above  Fortingal,  Glen 
Lyon.  South  side  of  Loch  Earn.  89.  On  willow  in  Glen  Tilt, 
sparingly. 

Var.  pleurocarpa  Ach.     87.  The  Trossachs,  Cromb.  272. 
'•=Form  papillaris  Del.     88.  Finlarig,  KilHn,  1913. 

Form  hypomela  Cromb.     88.  Glen  Lochay,  Cromb.  272. 
"Var.  angustiloba,  var.  nov.      Thallus  small,  thin  and  papery 
in   texture,    deeply  divided    into   many   laciniae.      Pale  beneath 
except   in   the   centre.       87.    Trees    near   Loch   Achray,    1912, 
A.  Wilson. 

Ricasolia  amplissima  Leight.  On  the  trunks  of  old  trees, 
especially  oak,  locally  plentiful,  but  not  common  generally,  and 
not  yet  seen  in  the  east  of  tlio  county.  87.  Loch  Katrine,  Cromb. 
275.  88.  Breadalbano  district  and  Craigie  Hill,  near  Perth, 
Lindsay,  189.  Moncreiffe  Hill,  Perth,  Lindsay  ;  and  near  Aber- 
feldy, Macmillan  ex  Miuld,  91.  Glen  Lochay  I  and  Kenmore, 
Cromb.  275.  Glen  Lyon,  Fearnan,  and  Finlarig.  Loch  Earn. 
Abundant  in  Achmore  Woods,  near  Killin. 

a.  IcBtcvirens  Leight.  In  similar  situations  to  the  preceding  ; 
rare.  87.  The  Trossachs  and  Bracklin  Falls,  Cromb.  276.  Seen 
sparingly  on  rocks  at  the  former  station  in  1914.  88.  Strath 
Bran  Woods,  Baker  ex  Mudd,  91.  Glen  Lochay,  Cromb.  276. 
89.  Craighall,  near  Blairgowrie,  Cromb.  276. 

Peltigerace^. 
Pcltidea  aphthosa  Ach.    Damp  mossy  rocks  in  shady  situations. 
Rather  frequent,  but  fruiting  rarely.     87.  Near  the  shore  of  Loch 
Voil,    1912.      88.  Ben    Lawers !    Phytol.  1843.      Glen  Lochav ! 
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Killin  !  and  Den  of  Eechip,  Cromb.  278.  Achmore;  Glen  Lyon; 
and  by  the  Eiver  Tummel.  Ben  Chalum,  at  3200  ft.  Fruiting 
near  the  Falls  of  Lochay,  1913.  89.  Banks  of  the  Garry,  Blair 
Atholl,  well  fruited,  Cromb.  in  Grev.  i.  170. 

Var.    kiicophlebia   Not.       87.    The   Trossachs,    Cromb.   279. 

88.  The  Ochills  and  Kannoch,  Cromb.  ib. 

P.  venosa  Ach.  On  earth  amongst  rocks  and  sometimes  on 
walls.  88.  Foot  of  Ben  Lawers  and  Birks  of  Aberfeldy,  Macmillan. 
Pass  of  Killiecrankie,  Bev.  J.  Dalton,  and  KilUn  !,  Lindsay  ex 
Mudcl,   85.       Allt   Dubh   Ghalair,    Meall-na-Saone,    at   2350   ft. 

89.  Blair  Atholl,  Borrer  &  Hooker  in  Hook.  60.  Foot  of  Glen 
Fender,  1908. 

Solorina  crocea  Ach.  Stony  and  gravelly  earth,  or  spreading 
over  mosses,  on  the  higher  mountains,  ascending  to  the  cairn  on 
Ben  Lawers,  3990  ft.  88.  "  We  are  indebted  to  Mr.  Stuart  for 
the  discovery  of  this  rare  lichen,  who  found  it  upon  a  rock  near 
the  top  of  Benteskerney,  in  Breadalbane,"  Lightfoot,  856.  On 
all  the  Breadalbane  Mountains  at  3000  ft.  as  Ben  More,  Ben 
Chalum !,  Creag-na-Caillich,  McKinley  ex  height,  ed.  1,  112. 
Meall  Ghaordie,  height,  ed.  3,  106.  Ben  Lawers !,  Cromb. 
hichenes,  29.  89.  Craig  Gowar,  McKinley  ex  height,  ed.  3, 
106.  Ben  Vrackie,  1896,  Holmes.  We  saw  it  there  in  1912,  at 
2700  ft. 

S.  saccata  Ach.  On  calcareous  rocks  and  earth.  Not  common. 
88.  Den  of  Lawers,  below  the  falls,  Phytol.  1843.  Killin,  Dr.  Holl. 
Craig  Tulloch  and  Finlarig,  Cromb.  ex  height,  ed.  1,  113.  Ben 
Lawers,  1913. 

S.  spongiosa  Nyl.  In  similar  situations  to  the  preceding. 
88.  Killin,  Cromb.  hichenes,  30.  Ben  Lawers,  Dr.  Holl ;  Finlarig  ; 
near  Tummel  Bridge  and  Craig  Tulloch,  Cromb.  282. 

S.  bispora  Nyl.  Calcareous  earth  amongst  rocks.  Only  seen 
on  the  mountains,  ascending  on  Ben  Lawers  to  3900  ft.  88.  Ben 
Lawers  !,  Stirt.  in  Grev.  ii.  60.  "  Since  detecting  this  for  the  first 
time  on  Ben  Lawers  I  have  secured  it  on  almost  every  mountain 
in  Scotland  that  I  have  climbed  of  a  greater  elevation  than 
3000  ft.,  Stirton,  loc.  cit.  North  side  of  Ben  Laoigh,  at  1600  ft., 
1911. 

Nephrominm  Icemgatum  Nyl.  On  tree  trunks  and  mossy  rocks. 
88,  Killin,  Holl  ex  height,  ed.  1,  105.  Glen  Lochay,  Cromb. 
284.  Trees  near  Fearnan.  Finlarig  Wood,  near  Killin.  89,  Blair 
Atholl,  Dickie  ex  height,  ed.  1,  105. 

N.  parile  Nyl.  On  mossy  rocks  and  trees  ;  rare.  87,  Near 
Loch  Voil,  Nov.  1912.  88.  Glen  Lochay,  Cromb.  284.  Achmore, 
Killin,  Watson.  South  side  of  Loch  Earn,  1914.  89.  Pass  of 
KiUiecrankie,  Cromb.  284. 

Var.  subtomentellum  Nyl.  88,  Glen  Lochay,  Killin,  Cromb. 
285. 

N.  lusitanicum  Nyl.  Tree  trunks.  Common  in  the  western 
and  central  districts.  87.  Pass  of  Leny,  Cromb.  285.  The 
Trossachs,  Loch  Voil,  and  near  Loch  Achray.  88.  Falls  of 
Moness,  Aberfeldy,  Holl  ex   height,  ed.   1,  106.     Glen   Lochay, 
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Cromb.ib.  Achmore  and  Finlarig  Wood,  near  Killin.  Drummond 
Hill.  Near  Fortingal,  Glen  Lyon.  By  the  Eiver  Tummel, 
Pitlochry.  Shores  of  Loch  Eannoch.  89.  Hazels  in  Glen 
Tilt. 

Form  itanniforme  Cromb.  88.  Glen  Lochay,  Crovih.  286. 
Near  Fortingal,  Glen  Lj^on,  1911. 

"Var.    liihernicum    Nyl.    ex     Leight.       88.     Near    Kenmore, 
1913. 

■'■Peltigera  nialacea  Fr.     On  mossy  rocks,  &c. ;  rare.     88.  Ben 
Lawers,  1905.     Trees  near  Fearnan. 

Var.  microloha  Nyl.     88.  Glen  Lochay,  Cromb.  287. 

P.  canina  Hoffm.  Damp  mossy  banks  and  rocks.  Frequent 
in  all  three  vice-counties,  ascending  to  3400  ft.  on  Stob  Coire-an- 
Lochan,  and  3700  ft.  on  Ben  Lawers. 

Var.  membranacea  Nyl.  87.  Near  Loch  Achray.  88.  Killin, 
Cromb.  288.  89.  Blair  Atholl,  Cromb.  ib.  Strelitz  Wood, 
1914. 

Var.  spongiosa  Del.     88.  Eannoch  Moor. 

P.  rufescens  Hoffm.  Mossy  banks  and  walls.  88.  Eannoch, 
Cromb.  289.  King's  Seat,  Killin,  at  2500  ft.,  and  Tyndrum, 
Watson. 

Form  prcp.textata  Floerke.  88.  Glen  Lochay,  Killin,  Crovib. 
289.  South  side  of  Loch  Eannoch.  Achmore,  Killin.  89.  Glen 
Fender,  Cromb.  ib.     Glen  Tilt. 

Form  sorediata  Oliv.     87.  The  Trossachs,  1912. 

P.   spuria   Leight.       On   the   ground   amongst   short   grass. 

87.  The  Trossachs,  Cromb.  ex  Leight.  ed.  1,  109.  88.  Falls  of 
Tummel,  Cromb.     89.  Blair  Atholl,  Cromb. 

P.  polydactyla  Hoffm.  Grassy  and  mossy  banks.  87.  Cal- 
lander, Lindsay,  169.  The  Trossachs.  88.  Killin,  Cromb.  ex 
Leight.  ed.  1.  109.  Glen  Lochay,  Cromb.  King's  Seat,  at 
2900  ft.,  Watson,  1913.  89.  Blair  Atholl  and  Glen  Fender,  Crovib. 
King's  Seat,  Sidlaw  Hills,  1914. 

Form  collina  Nyl.     88.  Glen  Lochay,  Cromb.  291. 

Form  microcarpa  Nyl.  88.  Killin,  Crovib.  Near  Kin- 
loch  Eannoch.  89.  Strelitz  Wood,  near  Cargill,  and  Sidlaw 
Hills,  1914. 

Var.  lophyra  Nyl.     88.  Finlarig,  near  Killin,  Cromb.  292. 

Var.   hymenina  Nyl.      87.   The  Trossachs,  1914.      Aberfoyle. 

88.  Glen  Lochay,  Cromb.  ex  Leight.  ed.  3,  104.  Ben  Lawers, 
Cromb.  292. 

P.  scutata  Leight.  Grassy  and  mossy  banks  and  on  tree  trunks. 
87.  The  Trossachs!,  Crovib.  ex  Leight.  1,  110.  88.  Breadalbane 
Highlands,  Lindsay,  109.  Killin  !,  Holl  ex  Leight.  ed.  1,  110. 
Glen  Lochay,  Cromb.  Finlarig  Woods,  Glen  Lyon,  and  Loch 
Eannoch. 

P.  horizontalis  Hoffm.  Shaded  rocks  and  walls  and  mossy 
banks.     Common  and  very  fine  in  all  three  vice-counties. 

Form  muscormn  Schl.  88.  Glen  Lochay,  Cromb.  ex  Leight. 
ed.  3,  105.  Trees  in  Glen  Lyon.  Near  Fearnan,  Killin  and  Loch 
Earn.     89.  Glen  Tilt. 
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Pannariace^. 

Pannaria  ruhiginosa  Del.  On  the  trunks  of  trees,  locally 
common  in  wooded  mountain  districts.  87.  Glen  Falloch,  Cromh. 
337.  88.  Aberfeldy,  Maingay  ex  Mudd.  122.  Killin  !,  Holl  ex 
Leight.  ed.  1,  164.  Glen  Lochay !,  Cromh.  Glen  Lyon  and 
Kinloch  Eannoch.  Very  fine  on  ash,  south  side  of  Loch  Earn, 
1914. 

Var.  caruleo-badia  Mudd.  On  mossy  tree  trunks.  87.  The 
Trossachs,  Cromh.  ex  Leight.  ed.  1,  165.  Trees  near  Loch  Voil 
and  Loch  Achray.  88.  Den  of  Eechip ;  Aberfeldy ;  Killin  !, 
Cromh.  337.  Near  Fortingal,  Glen  Lyon ;  Kinloch  Eannoch ; 
Glen  Lochay  and  Finlarig  Woods ;  Loch  Earn,  1914. 

P.  brunnea  Nyl.  Damp  mossy  rocks  by  rivers,  &c.  88.  "  On 
wet  micaceous  rocks  of  Mael  Greadha  and  Ben  Lawers,"  Borrer  & 
Hooker  ex  Hook.  51.  Kenmore,  Holl  ex  Leight.  ed.  1,  166.  Den 
of  Eechip,  Cromh.  Meall  nan  Tarmachan,  Travis.  Ben  Lawers, 
at  3800  ft.,  Watson.  Falls  of  Tummel,  1912  (a  very  dark  form, 
with  blackish  hypothallus).     Falls  of  Lochay. 

P.  nehulosa   Nyl.      In   similar   situations   to  the   preceding. 

87.  Near  Stirling,  Buchanan  ex  Leight.  ed.  1,  166.  Shore  of  Loch 
Voil.  88.  KilHn  and  Loch  Tay,  Cromh.  Lichenes,  42.  Tyndrum, 
Watson. 

P.    Hookeri   Nyl.       Mica-schist    rocks    in   alpine   situations. 

88.  "On  wet  micaceous  rocks  of  Mael  Greadha  and  Ben  Lawers," 
Borrer  &  Hooker  ex  Hook.  51.  Creag-na-Caillich,  Cromh.  339.  We 
have  seen  it  on  Ben  Lawers,  at  3800  ft. 

Var.  leucolepis  Nyl.     88.  Ben  Lawers,  Cromh.  Lichenes,  42. 

Pannularia  lejndiota 'Nyl.  Mossy  alpine  rocks ;  rare.  88.  Above 
Lochan-a-Chait,  Ben  Lawers,  Cromh.  340. 

P.  triptophylla  Nyl.  On  the  trunks  of  old  trees.  87.  Loch 
Katrine,  Turner  &  Hooker  ex  Hook.  422.  Loch  Voil,  1912. 
88.  Crianlarich  and  Glen  Lochay  !,  Cromh.  342.  Kinloch  Ean- 
noch ;  south  side  of  Loch  Earn,  1914. 

Form  nigricans.     88.  Achmore  and  Finlarig,  near  Killin. 

Var.  incrassata  Nyl.     88.  Glen  Lochay,  Cromh.  ih. 

P.  nigra  Nyl.     On  calcareous  rocks.     88.   Ben  Lawers,  Holl 
ex  Leight.  ed.  1,  168.     Craig  TuUoch,  Blair  Atholl,  Cromh.  343. 
'•'•Var. /wscwm  Mudd.     88.  Finlarig,  1913. 

P.  triseptata  Nyl.  On  mica-schist  rocks  on  mountains. 
88.  Creag  na  Caillich,  Ben  Lawers,  and  Craig  TuUoch,  Cromh.  344. 

P.  melantera  Cromb.  In  similar  situations  to  the  preceding. 
88.  On  mica-schist,  Ben  Lawyers,  Cromh.  344. 

P.  carnosa  Cromb.  On  mossy  rocks  amongst  the  mountains. 
88.  Abundant  in  a  ravine  at  the  foot  of  Ben  More,  Cromb. 
Lichenes,  43.  Ben  Lawers,  Cromh.  ex  Leight.  ed.  1,  169.  Glen 
Lochay,  Cromh.  345. 

P.  delicatula  Nyl.  On  decayed  mosses  in  alpine  situations. 
88.  Ben  Lawers,  Cromh.  345. 

Coccocarpia  phwibea  Nyl.  On  the  trunks  of  trees  in  wooded 
mountain  districts  ;  locally  plentiful.  87.  Glen  Falloch,  Holl  ex 
Leight.  ed.  1,  170.     88.  Birks  of  Aberfeldy,  Macmillan  ex  Mudd, 
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122.     Killin,  Holt,  I.  c.      Trees  near  Fortingal  and  by  Loch  Tay, 
Fearnan.     Woods  on  both  sides  of  Loch  Rannoch. 

Var.    myriocarpa   Nyl.       87.    The    Trossachs,     Cromh.   3i7. 

88.  Aberfeldy  and  KiUin.     Drummond  Hill,  near  Fearnan,  and 
Finlarig  Wood,  1912. 

Leinoloma  lanuginosa  Nyl.  On  shaded  rocks ;  frequent. 
87.  The  Trossachs  !,  Cromb.  ex  Leight.  ed.  1,  171.  Aberfoyle, 
1914.  88.  Creag-na-CaiUich,  Cromb.  348.  Glen  Lyon  and  Glen 
Lochay  ;  Ben  Lawers,  at  2400  ft.     89.  Pass  of  Killiecrankie. 

Caliciace^. 
SpJiinctrina  turbinata  Fr.     Parasitic  on  species  of  Pertiisaria. 

89.  Carse  of  Gowrie,  Bousie  in  Leight.  ed.  1,  38. 

[Cypheliiim  trichiale  Koerb.  88.  A  more  or  less  doubtful  and 
sterile  plant  was  collected  by  us  in  Glen  Lyon,  1911.] 

C.  chrysocephalum  Koerb.  On  old  pales,  &c.  88.  Near  Aber- 
feldy, Cromb.  87. 

Form  filare  Ach.  88.  On  the  bark  of  old  firs,  Aberfeldy  and 
Ben  Lawers,  Cromb.  88. 

C.  arenarium  Hampe  {Coniocybe  citrina  Leight.).  On  the 
shaded  part  of  stones  in  walls  and  occasionally  on  rocks,  parasitic 
on  the  thallus  of  Lecidea  lucida.  87.  On  cliffs  in  the  ravine  at 
Rumbling  Bridge,  1914.  88.  Walls  near  Loch  Tummel,  plentiful. 
Glen  Eagles.  89.  Glen  Fender,  near  Blair  Atholl,  Cromb.  in 
Grev.  i.  170.     Pass  of  Killiecrankie. 

G.   melanophaum  Mass.      Decorticated   trees,  old  pales,   &c. 

87.  Blair  Drummond,  near  Stirling,  Cromb.  ex  Leight.  ed.  1,  42. 

88.  Aberfeldy,  Cromb.  Lichenes,  12. 

C.  elassosporiim  Horw.      On  dead  decorticated  tree  trunks  ; 

rare.     88.  On  alders.  Glen  Lochay,  1875,  Cromb.  in  Grev.  iv.  180. 

Calicium  hyperelliim  Ach.      On  tree  trunks,  principally  oak. 

88.  Aberfeldy,  Cromb.  91.     South  side  of  Loch  Rannoch,  1910. 

89.  On  oaks  near  the  Falls  of  Fender. 

Form  viride  Nyl.  88.  Ben  Lawers,  Cromb.  92.  On  oaks 
near  the  Falls  of  Tummel,  with  also  f.  sessile  Cromb.  Near  Ken- 
more,  1913. 

C.  curium  Turn,  et  Borr.  On  wood  and  decayed  trees. 
88.  Killin !  and  Creag-na-Caillich,  Cromb.  94.  On  dead  trunks 
of  Pinus  sylvestris,  Black  Wood  of  Rannoch,  1910.  89.  Falls  of 
Bruar,  Cromb.  in  Leight.  ed.  3,  43. 

C.  trachelinum  Ach.      On  old  and  decayed  trunks  of  trees. 

88.  Ben  Lawers  and  Den  of  Dupplin,  Cromb.  94.     South  side 
of  Loch  Rannoch,  1910.     Bank  of  the  Tummel  near  Pitlochry. 

89.  Glen  Tilt. 

Stenocybe  byssacea  Nyl.  On  branches  of  alder  in  upland  glens 
and  by  stream  sides.  Common  in  all  three  vice-counties,  but 
often  overlooked. 

Coniocybe  furfuracea  Ach.  Dead  tree  roots,  decayed  mosses, 
&c.  88.  Aberfeldy,  Cromb.  Licheiies,  14.  Achmoro,  Killin,  Wat- 
son.    89.  Blair  Atholl,  Cromb.  ex  Leight.  ed.  3,  45. 

Form  fulva  Fr.     88.  Base  of  Craig  Tulloch,  1870,  Cromb.  ex 
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Leight.  ed.  3,  46.  Achmore,  Killin,  Watso7i.  89.  Blair  Atholl, 
Cromb.  100. 

Sph^rophorace^. 

SpTKBTophorus  compressiis  kch..  On  rocks;  frequent.  87.  The 
Trossachs  !,  Cro7^i6.  104.  88.  KiWm,  Gromh.  Lichenes,  lb.  Meall 
Chuirn,  Watson.     Ben  Lawers  and  Kinloch  Eannoch. 

S.  coralloides  Pers.  On  rocks  and  boulders,  and  occasionally 
on  old  trunks  of  trees ;  frequent.  87.  The  Trossachs  !,  Cromb. 
105.  Ben  Laoigh  !,  at  3700  ft.,  Watson.  Summit  of  Ben-a-Chroin, 
3100  ft.     Glen  Falloch.    Falls  of  Bracklinn,  near  Callander,  1912. 

88.  Glen  Lochay,  &c.,  and  in  fruit  on  the  summit  of  Ben  Lawers, 
Gardiner  in  Phytol.  1843.  Ben  Chalum.  89.  Falls  of  Bruar, 
Cromb.     Ben  Vrackie,  at  2700  ft. 

Form  co7igest2cs  Lamy.  On  exposed  boulders.  87.  The 
Trossachs  and  Glen  Falloch.  88.  Ben  Lawers,  Gardiner  in 
Phytol.  1843.  Cam  Creag,  Watson.  Ben  Laoigh,  at  3800  ft., 
1911. 

S.  fragilis  Ach.  In  similar  situations  to  the  preceding. 
Common  in  all  three  vice-counties.  Observed  at  2700  ft.  on  Ben 
Vrackie,  and  at  3400  ft.  on  Stob  Coire-an-Lochan. 

Eamalinace^. 

Eamalina  calicaris  Nyl.  On  trees;  not  common.  88.  Killin  ! 
Kenmore ;  and  Abernethy,  Cromb.  188.  On  birch  trees  in  Glen 
Lyon,  and  near  Loch  Eannoch  and  Loch  Laidon,  1911.  89.  Pit- 
lochry and  Glen  Tilt.  On  Populus  canescens  near  Loch  of 
Butterston. 

Var.  subavipliata  Nyl.  87.  On  ash  trees  near  Loch  Venachar. 
Aberfoyle,  1914.     88.  Loch  Earn,  1914. 

Var.   snbfastigiata   Nyl.      88.   Achmore,    near  Killin,    1913. 

89.  Near  Pitlochry. 

R.  far inacea  Ach.  On  trunks  and  branches  of  trees;  common 
throughout  the  county.  First  record,  Gardiner  in  Phytol.  1843, 
."  Breadalbane,  plentiful." 

Var.  phalerata  Ach.  87.  Near  Loch  Achray,  1912.  88.  Ach- 
more, Killin,  Watson. 

B.  fraxinea  Ach.  On  trees,  principally  ash,  oak,  and  lime. 
Common  in  vice-counties  88  and  89,  less  so  in  87.  This  and 
the  next  species  generally  occur  in  open  situations — seldom  in 
woods. 

Var.  ampliata  Ach.  88.  Killin,  Watson.  Strath  Tummel, 
1911.  South  side  of  Loch  Eannoch.  89.  Blair  Atholl,  Cromb. 
191. 

B.fastigiata  Ach.     On  trees,  less  frequent  than  the  preceding. 

88.  Breadalbane,  plentiful,  Gardiner  in  Phytol.  1843.  Loch  Tay 
and   Blaeberry   Hill,    Cromb.    192.       Achmore,    Killin,    Watson. 

89.  Kinnoull  Hill,  Lindsay  ex  Leight.  ed.  i.  95.  Blair  Atholl, 
Cromb.  On  oak,  Eed  Gorton,  S.  Wilson.  MouUn,  Strath  Ardle, 
Lawton,  &c.,  1914. 

Form  mimUula  Fr.  fil.     88.  Achmore,  Killin,  Watson, 
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B.  suhfarinacea  Nyl.  Eocks  and  walls ;  rare.  88.  Craig 
Tulloch,  Cromb.  in  height,  ed.  3,89.  89.  Kinnoull  Hill,  Lindsay 
ex  Leight.  loc.  cit. 

B.  cuspidata  Nyl.     89.  Kinnoull  Hill,  Cromb.  198. 

Usnea  florida  Ach.  On  trees ;  rare.  88.  Stronaclachich 
Woods,  Killin,  Cromb.  ex  Leight.  ed.  3,  75.  Finlarig.  Right 
bank  of  River  Tummel  near  Pitlochry,  1912.  89.  Kinnoull  Wood, 
Perth,  Croall  ex  Leight.  ed.  1,  84. 

Var.  hirta  Hoffm.  On  trees ;  common  in  woods  in  all  three 
vice-counties. 

U.  dasypoga  Nyl.  On  trees  ;  not  very  common.  87.  Loch 
Ard,  Cromb.  204.  88.  Killin,  Cromb.  ex  Leight.  ed.  1,  84.  Ben 
Lawers,  Cromb.  ib.  Finlarig,  Killin,  and  by  the  River  Tummel. 
89.  Kinnoull  Hill,  Lindsay  ex  Leight.  I.e.  Strelitz  Wood,  near 
Cargill,  on  pine.     Strath  Ardle. 

Var.  plicata  Nyl.  88.  Stronaclachich  Woods,  near  Killin, 
Cromb.  205.  By  the  Tummel  near  Pitlochry.  89.  Kinfauns, 
Lindsay  ex  Leight.  ed.  1,  85. 

Var.  scabrata  Nyl.  88.  Ben  Lawers,  Cromb.  in  Journ.  Bot. 
1882,  27.     Stronaclachich  Wood,  Cromb.  205. 

U.  ceratina  Ach.  On  trees,  especially  conifers  ;  also  on  rocks. 
Of  frequent  occurrence  in  each  of  the  three  vice-counties. 

Var.  scabrata  Ach.  As  frequent  as  the  type.  Seen  in  numerous 
localities  from  Loch  Katrine  in  the  west  to  Strelitz  Wood  and 
Strath  Ardle  in  the  east.  Apothecia  seen  at  Loch  Rannoch  and 
near  Killin. 

U.  articulata  Hoffm.  On  trees  ;  rare.  88.  Stronaclachich 
Woods,  Cromb.  207. 

Alectoria  sarmentosa  Ach.  var.  cincinnata  Nyl.  On  the  ground, 
creeping  over  mosses,  heath,  &c.,  on  mountains.  Very  rare — 
modern  confirmation  desirable.  88.  Ben  Lawers,  Cromb.  ex 
Leight.  ed.  1,  88.  This  station  is  not  quoted  in  his  later  work, 
British  Lichens. 

A.  nigricans  Nyl.  Among  moss  on  the  ground,  especially 
Bhacomitrium  laniujinosum,  in  alpine  places.  Locally  plentiful. 
88.  Ben  Lawers,  Joiies  ct  Carroll  in  Journ.  Bot.  1865,  287.  Meall 
Ghaordi,  Cromb.  89.  Ben-y-Gloe,  descending  to  a  comparatively 
low  altitude,  Cromb.  in  Grev.  i.  170.  Cairn  Gowar,  Cromb.  211. 
Ben-y-Gloe,  at  3000-3500  ft.,  and  Ben  Vrackie,  at  2700  ft.,  1912. 

A.  jiibata  Nyl.  On  trees,  especially  pine,  larch,  and  birch; 
also  on  palings.     Common  in  each  of  the  three  vice-counties. 

Var.  lanestris  Ach.     88.  Killin,  Cromb.  212. 

A.  chalybeiformis  Nyl.  On  rocks  and  boulders  ;  sometimes 
on  trees.  88.  Breadalbane,  Gardiner  in  Phytol.  1843.  Birnam 
Hill,  Lindsay  ex  Leight.  ed.  1,  89.  Ben  More  and  Ben  Lawers, 
Cromb.  213.  Finlarig,  Watson.  North  side  of  Loch  Rannoch, 
1910.     Ben  Chalum.     89.  Glen  Shoe,  West. 

A.  subcana  Nyl.  On  old  fir  branches ;  rare.  87.  North 
side  of  Loch  Voil,  1912.  88.  Bon  Lawers,  Cromb.  ex  Leight. 
ed.  3,  80. 

.4.  implexa  Nyl.     Trunks  of  old  firs  ;  rare.     88.  Killin,  Cromb. 
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ex  height,  ed.  3,  79.  Near  Kenmore,  1913.  Strath  Tummel. 
Achmore  Woods. 

A.  hicolor  Nyl.  Exposed  rocks  and  boulders.  Common  on  or 
amongst  the  mountains.  87.  The  Trossachs.  88.  Common  on 
mossy  boulders.  89.  Ben-y-Gloe,  1795,  Dickson  in  Hook.  69. 
Ben  Vrackie.     Wall  near  Kirkmichael,  1914,  at  only  750  ft. 

Cetraria  islandica  Ach.  On  the  ground  among  heath  and  in 
stony  and  mossy  places,  especially  on  mountain  summits  or  ridges, 
occurring  up  to  3500  ft.  or  higher.  88.  "  On  Creg  Chaillech,  in 
Breadalbane,"  Light/.  829.  Lochan-a-Chait,  Phytol  1843.  Meall 
Gruaidh  and  Ben  Lawers  !,  Cromb.  216.  Am  Binnein  and  Ben 
Laoigh,  1911. 

Form  platyna  Fr.  89.  Muirhall,  Perth,  Lindsay  ex  Leight. 
ed.  1,  96. 

C.  crista  Nyl.  In  similar  localities  to  the  preceding.  Common 
on  the  higher  mountains  in  all  three  vice-counties,  ascending  to 
3900  ft.  on  Ben  Lawers. 

C.  aculeata  Fr.  On  rocks  and  earth  on  mountains  and  upland 
heaths.  Frequent  in  each  of  the  three  vice-counties,  ascending  to 
the  cairn  on  Ben  Lawers,  3990  ft. 

Form  hispida  Cromb.  88.  "Creg  Chaillech,"  Lightf.  883. 
Ben  Lawers ;  Craig  Tulloch  and  Eannoch  Moor !  Cromb.  218. 
Ben  Chalum. 

Platysma  nivale  Nyl.  Dry  mountain  summits  and  ridges; 
very  rare.  88.  Ben  Lawers,  Dickson,  fasc.  3, 18.  89.  Glen  Sliee, 
1889,  West. 

[P.  scspincola  Nyl.  The  records  in  Leighton's  Lichen  Flora 
are  doubtful,  and  Crombie  does  not  repeat  any  of  them  in  British 
Lichens.  Further  confirmation  of  its  occurrence  in  Perthshire  is 
required.] 

P.  ulophyllum  Nyl.  On  tree  trunks.  Not  uncommon,  especi- 
ally amongst  the  mountains.  87.  Glen  Falloch,  Cromh.  222. 
88.  and  89.  Frequnt  in  these  vice-counties. 

P.  diffusum  Nyl.  Old  tree  stumps,  palings,  &c. ;  rare. 
87.  Inverarnan,  Cromh.  222.     88.  Crianlarich,  Cromb.  222. 

P.  fahlunense  Nyl.      Eocks  and  boulders  on  the  mountains. 

87.  Ben  Laoigh,  Watson.  88.  "  It  was  found  in  Breadalbane  and 
communicated  by  my  ingenious  friend  and  fellow  traveller  Mr. 
Stuart,"  Lightf.  819.  "  Summit  of  Ben  Lawers  !  and  Stuich-an- 
Lochan,  but  little  in  fructification,"  Gardiner  in  Phytol.  1843. 
Ben  More!,  Cromb.  Lichoies,  27.  Ben  Laoigh,  Travis.  89.  Ben 
Vrackie,  at  1400  ft.,  1912. 

P.  commixtum  Nyl.  Kocks  and  boulders,  chiefly  on  the 
mountains.  88.  Ben  Law'ers,  1864,  Carroll  in  Journ.  Bot.  1866, 
22.  Ben  More,  Cromb.  ex  Leight.  ed.  1,  102.  Hills  near  Amulree, 
Cromh.  224.     89.  Ben  Vrackie,  Holmes. 

Form  temiisectum  Cromb.     88.  Ben  Lawers,  Cromh.  224. 

P.  juniperinum  Nyl.     On  the  trunks  of  old  pines  ;  very  rare. 

88.  Ben  Lawers,  Cromb.  ex  Leight.  ed.  1,  102. 

P.  pinastri  Nyl.  On  trunks  and  palings  ;  very  rare.  88.  Ben 
Lawers,  Cromb.  225. 
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P.  (jlMicum  Nyl.  Rocks,  walls,  trees,  &c.  Very  common,  and 
recorded  from  each  of  the  three  vice-counties.  "Gathered  by  Mr. 
Stuart  in  Breadalbane,"  Lightf.  838  (1777). 

Form /tt^to  Nyl.  87.  Glen  Falloch,  6Vom6.  226.  88.  KilHn 
and  Finlarig,  Cromh.  ex  height,  ed.  1,  103.  On  trees  near  Loch 
Laidon,  1911.     Strath  Tummel. 

Var.  tcnuisectum  Cromb.  88.  Crianlarich  and  Ben  Lawers, 
Cromb.  227.     Rannoch  Moor. 

P.  lacunosum  Nyl.  Rocks  and  boulders  in  subalpine  situations. 
87.  Glen  Falloch,  Cromb.  227.  88.  Ben  Lawers,  Cromb.  ex 
height,  ed.  1,  104.  Creag-na-CailHch,  Cromb.  Granite  boulders 
near  Rannoch  Station,  1911.  Boulder  above  Lochan-a-Chait,  at 
2400  ft.,  1913. 

PAEMELIACE.a]. 

Evernia  prunastri  Ach.  On  trunks  and  branches  of  trees  and 
shrubs.  Frequent  in  all  three  vice-counties,  as  also  is  f.  sore- 
diata  Ach. 

Var.  stictocera  Hook.  88.  Fir  wood  above  the  Manse  at 
Killin,  Cromb.  in  Journ.  Bot.  1872,  233.  Stronaclachich  and 
Finlarig  Woods,  Cromb.  230. 

E.  furfnracea  Fr.  Trees,  old  pales,  and  walls ;  not  common. 
87.  Glen  Falloch,  on  palings.  North  shore  of  Loch  Voil.  Aber- 
foyle.  88.  Ben  Lawers  and  Crianlarich,  Holl  ex  height,  ed.  1,  90. 
Killin !  Cromb.  hichenes,  24.  Glen  Lochay  and  Glen  Lyon, 
Cromb.  231.  Near  Perth,  hindsay,  144.  Near  Crianlarich. 
89.  Balthayock  Woods,  hindsay,  144.  PaHngs  in  Glen  Tilt. 
Strath  Ardle,  1914. 

Form  nuda  Cromb.     88.  Crianlarich,  Cromb.  231. 

Form  scobicina  Nyl.     88.  Killin,  Cromb.  231. 

Form  ceratea  Nyl.     87.  Glen  Falloch,  Cromb.  231. 

Parmelia  perlata  Ach.  On  trunks  of  trees  and  on  rocks. 
87.  Loch  Katrine,  Cromb.  233.  Pass  of  Leny,  Loch  Achray,  and 
Aberfoyle,  1914.  88.  Killin!,  Watson.  Loch  Earn.  89.  Kin- 
nouU  Hill,  hindsay  ex  Miidd,  92. 

P.  ciliata  Nyl.  In  similar  situations  to  the  preceding. 
87.  The  Trossachs,  1912.  88.  Shores  of  Loch  Tay,  Cromb.  234. 
Glen  Lochay. 

P.  cetrarioides  Nyl.  On  trunks  of  trees;  rare.  87.  Loch 
Katrine,  Cromb.  235.     88.  Near  Fortingal,  1911. 

■^P.  Icevigata  Ach.  On  trunks  of  trees;  rare.  87.  The  Tros- 
sachs. Near  Loch  Achray.  Pass  of  Leny.  88.  South-east  side 
of  Loch  Earn,  1914.     89.  Blair  Atholl. 

'P.  scortca  Ach.  On  trunks  of  trees  ;  rare.  88.  Very  fine 
on  sycamores,  Inverhaggernie,  near  Crianlarich,  1910.  Near 
Fortingal. 

P.  saxatilis  Ach.  On  trees,  walls,  rocks,  and  boulders.  Very 
common  in  all  three  vice-counties,  and  occasionally  fruiting.  It 
ascends  to  the  cairn  of  Ben  Lawers,  3990  ft. 

Form /;<///(raot'a  Schaer.  87.  The  Trossachs,  1912.  88.  Bir- 
nam  Hill,  hindsay  ex  height,  ed.  1,  137.  Ben  Lawers,  Cromb. 
242.     Tyndrum,  Watson.     Trees  in  Glen  Lyon.     Rannoch  Moor. 
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P.  sulcata  Tayl.  On  tree  trunks,  walls,  and  rocks.  Common 
in  all  three  vice-counties. 

Yar.  Icevis  Nyl.  88.  Ben  Lawers,  Cromb.  243.  Near  the  head 
of  Loch  Eannoch. 

P.  omphalodes  Ach.  On  rocks  and  boulders.  Common  in  all 
three  vice-counties.  Amulree,  Lindsay  ex  Leight.  ed.  1,  139.  It 
fruits  very  freely  on  granite  boulders  on  Eannoch  Moor.  The 
typical  species  ascends  to  3700  ft.  on  Ben  Lawers. 

Form  ccBsio-pruinosa  Nyl.     88-  On  alpine  rocks,  summits  of 
Creag-na-Caillich  and  Ben  Lawers,  Cromh.  in  Journ.  Bot.  1882,  272. 
*Form  alpestris  (Lamy).     88.  Ben  Chalum,  at  3200  ft.,  1910. 
Am  Binnein. 

Form  imnniformis  Ach.  88.  Ben  More,  Ben  Lawers,  and 
Eannoch,  Cromb.  244.     Creag-na-Caillich. 

'•'Form  glomulifera  Cromb.  The  peculiar  glomeruli  do  not  seem 
to  be  analogous  to  those  of  Ricasolia,  but  consist  of  a  congested 
mass  of  isidia  of  similar  texture  to  the  thallus.  They  occur 
rather  sparingly  scattered,  and  do  not  affect  the  thallus,  which  is 
identical  in  appearance  (except  for  the  presence  of  glomeruli)  with 
surrounding  plants.  They  are  attached  by  a  small  basal  point, 
and  readily  fall  off.  They  appear  to  be  of  the  nature  of  galls,  and 
the  form  is  hardly  entitled  to  a  separate  name.  88.  Eocks  east 
of  Eannoch  Station,  and  on  granite  boulders  near  Loch  Laidon. 

P.  caperata  Ach.  On  trees,  rocks,  and  walls.  Not  uncommon 
in  the  south-west  of  the  county,  rare  or  unknown  in  the  east. 
87.  Blair  Drummond  and  Aberfoyle !,  Cromh.  246.  On  rocks 
near  Loch  Yoil ;  Falls  of  Bracklyn  ;  Loch  Ard.  88.  Plentiful  on 
old  walls  about  Ben  Lawers,  Phytol.  1843.  Kenmore,  Cromh.  I.e. 
KiUin. 

P.  conspersa  Ach.  Eocks  and  walls.  Frequent  in  the  south- 
west of  the  county,  less  so  elsewhere.  87.  Frequent  in  this  vice- 
county.  88.  Blaeberry  Hill,  Lindsay  ex  Mudd,  102.  Ben  Lawers ! 
and  Aberfeldy,  Cromh.  248.  Loch  Laidon  and  Crianlarich. 
89.  Kinnoull  Hill,  Zyi?^f7sa?/,  202.  (Probably,  from  Lindsay's  de- 
scription, the  f.  isidiataljeight.)    Near  Killiecrankie  andDunkeld. 

Form  isidiata  Leight.  88.  Ben  Lawers  and  Eannoch  !, 
Cromh.  248. 

Var.  stenophyUa  Ach.     88.  Ben  Lawers,  Cromh.  248. 

P.  Mougeotii  Schaer.  On  rocks  ;  rare.  88.  Eannoch,  Stirton 
in  Scottish  Nat.  1880,  1.  89.  Near  Dunkeld,  Holl  ex  Leight. 
ed.  1, 136.     King's  Seat,  Sidlaw  Hills,  1914. 

P.  exasperata  Nyl.  On  tree  trunks.  Frequent  in  all  three 
vice-counties. 

•■•p.  exasperatula  Nyl.  On  tree  trunks  ;  apparently  rare.  88.  On 
sycamores,  Inverhaggernie,  near  Crianlarich,  1910.  South-east 
side  of  Loch  Earn. 

P.  suhaurifera  Nyl.  On  tree  trunks  ;  rare.  87.  Near  Loch 
Voil,  1912.  88.  Glen  Lochay,  Cromh.  252.  89.  Near  Loch  of 
Butterston,  Dunkeld,  1912. 

"P.  prolixa  Nyl.  On  rocks ;  rare.  89.  Near  Moulin,  1912. 
King's  Seat,  Sidlaw  Hills,  1914. 
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P.  sored iata  Cromb.  On  rocks;  rare.  88.  Craig  TuUoch, 
near  Blair  Atholl,  Cromh.  253. 

P.  fuliginosa  Nyl.  On  rocks  and  walls  ;  sometimes  on  trees. 
Frequent  in  all  three  vice-counties. 

Var.  Icetevirens  Nyl.  On  trees  and  palings.  Frequent  in  all 
three  vice-counties. 

P.  stijrjia  Ach.  On  siliceous  rocks  at  high  altitudes,  ascending 
to  3840  ft.     88.  Ben  More  !,  Cromh.  Liclmies,  35. 

P.  alpicola  Fr.  On  rocks,  especially  preferring  quarts,  on  the 
higher  mountains.  88.  Ben  More,  Cromb.  ex  height,  ed.  1,  127 ; 
abundant  there  at  3600  ft.,  1905.  Summit  of  Meall  Chuirn,  at 
3000  ft.     89.  Cairn  Gowar,  Cromh.  256.     Ben-y-Gloe,  at  3500  ft. 

P.  lanata  Wallr.  Frequent  on  mountain  rocks  and  boulders 
in  all  three  vice-counties,  occurring  up  to  3900  ft.  or  higher. 
"Ben  Lawers  and  Stuich-an-Lochan,  in  fruit,"  Phytol.  1843.  We 
found  it  fruiting  well  on  Ben  More,  at  3150  ft.,  in  1905. 

Form  miimscula  Nyl.     88.  Ben  Laoigh,  in  fruit,  at  3500  ft. 

Var.  reticulata  Cromb.  88.  Ben  Lawers,  Cromh.  257.  Near 
the  summit,  1914 !  89.  Ben-y-Gloe,  sparingly  and  infertile, 
Cromh.  in  Grev.  i.  1873,  170.  We  observed  it  there  at  above 
3000  ft.  in  1912. 

P.  tristis  Nyl.  Kocks  and  boulders  on  the  mountains.  Frequent 
in  all  three  vice-counties,  occurring  up  to  3500  ft.  or  over  on  Am 
Binnein.  Fruiting  at  3000  ft.  on  Meall  Chuirn  and  3200  ft.  on 
Ben  Chalum.  First  record,  Lightfoot,  Fl.  Scot.  1777,  885,  "Creg- 
Chaillech." 

P.  pJiysodes  Ach.  On  trees,  shrubs,  heather,  rocks,  and  walls. 
Common  throughout  the  county.  Fruit  rare.  First  record, 
Lindsay,  Brit.  Lich.  1856,  196,  "  Perth,  very  common,  fruiting  on 
KinnouU  Hill." 

Form  lahrosa  Ach.     Common  in  all  three  vice-counties. 

Form  tuhulosa  Mudd.  88.  Ben  Lawers  in  fruit,  Cromh.  260. 
Tyndrum  and  Killin,  Watson.     Creag-na-Caillich. 

Form  2Jla,typhylla  Ach.     Frequent  in  all  three  vice-counties. 

P.  vittata  Nyl.  On  the  ground  in  alpine  situations.  88. 
Knock  Hill,  Crieff,  Lindsay  ex  Mudd,  96.  Eannoch  Moor,  1910. 
89.  Ben-y-Gloe;  Ben  Vrackie,  at  2700  ft. 

P.  encausta  Ach.  On  rocks.  88.  Ben  More,  Cromh.  Lichenes, 
36.     Ben  Lawers,  Maingay  ex  Mudd,  97. 

Var.  candefacta  Ach.     88.  Ben  Lawers,  Jacob  ex  Mudd,  97. 

Parmeliopsis  ambigua  Nyl.  On  bark  near  the  roots  of  fir  trees. 
88.  Killin,  Cromb.  263. 

"P.   aleurites   Nyl.      In    similar   positions   to   the   preceding. 
88.  Roots  of  trees,  Inverhaggernie,  Strath  Dochart,  1910. 

PHYSCIACE.E. 

Xanthoria  parietina  Th.  Fr.  Walls,  roofs  of  farm  buildings, 
and  trunks  of  trees.  Common  in  the  low  country,  less  frequent 
amongst  the  mountains  and  quite  rare  in  some  districts.  87. 
Balquhidder.  88.  Finlarig  !,  Crow&.  297.  Eannoch,  Crianlarich, 
&c.     89.  Common  in  the  lower  parts  of  this  vice-county. 

Journal  of  Botany,  April  1915.     [Supplement.]       e 


34  THE   LICHENS   OF   PERTHSHIRE 

'"'FoYm  cinerascens  Leight.    88.  Inverhaggernie,  Strath  Dochart, 
1910.     89.  Black  Spout,  Pitlochry  and  near  Loch  of  Lows. 

X.  polycarpa  Fisch.-Benz.  On  tree  trunks,  chiefly  firs.  88. 
Finlarig  and  near  Lawers  Inn,  Cromh.  300. 

Form  lohulata  Cromb.     88.  Killin,  Cromh.  ih. 

X.  h/chnea  Th.  Fr.  On  rocks,  walls,  and  trunks  of  trees. 
88.  Ben  Lawers,  Holl  ex  Leight.  ed.  1, 144.  Granite  boulders  on 
Rannoch  Moor  and  near  the  head  of  Loch  Rannoch.  Bank  of 
River  Tummel.     Killin.     89.  Ben  Vrackie,  1912. 

Var.  pygmcBCi  Nyl.     88.  Killin,  Cromb.  301. 

PJujscia  ciliaris  DC.  On  trunks  of  trees.  88.  Finlarig,  Crovib. 
303.     89.  Balthayock,  Lmdsay  ex  Leight.  ed.  1,  145. 

Var.  saxicola  Nyl.  On  rocks.  88.  Craig  Tulloch,  near  Blair 
Atholl,  Cromb.  303. 

Form  verrucosa  Leight.  89.  Balthayock,  Lindsay  ex  Leight. 
ed.  1,  145. 

P.  speciosa  Nyl.  On  mossy  rocks  and  trees.  87.  Glen  Falloch, 
Holl  ex  Leight.  ed.  1,  150. 

P.  pulverulenta  Nyl.  On  the  trunks  of  trees,  especially  ash,  in 
open  situations.     Frequent  in  all  three  vice-counties. 

Form  panniformis  Cromb.  88.  Craig  Tulloch,  Cromh.  306. 
Aberfeldy,  Watson.  Glen  Lyon.  Mossy  trunks  on  the  south  side 
of  Loch  Rannoch. 

Form  argyphaa  Nyl.  88.  Craig  Tulloch,  Cromb.  307.  Fin- 
larig, 1913.     89.  Cargill. 

*Var.  angustata  Nyl.     88.  Strath  Tummel,  1911. 

Var.  subvenusta  Nyl.  88.  Finlarig,  Cromb.  307.  Strath 
Tummel.     89.  Near  the  foot  of  Glen  Tilt.     Abernyte,  1914. 

P.  venusta  Nyl.  Trunks  of  trees,  often  growing  with  the 
preceding.  87.  Near  Loch  Achray,  1914.  88.  Loch  Tay,  Ken- 
more,  Cromb.  308.     Sycamores  at  Inverhaggernie,  Crianlarich. 

P.  pityrea  Nyl.  On  tree  trunks.  87.  Blair  Drummond,  near 
Stirling.  Near  Loch  Voil.  Aberfoyle,  1914.  88.  Glen  Ample, 
Crojnb.  309.     89.  Strelitz  Wood,  near  Cargill. 

P.  vmscigena '^jl.  On  mossy  earth  ;  rare.  88.  Ben  Lawjrs, 
Holl  ex  Leight.  ed.  1,  147.  Craig  Tulloch,  Cromb.  ex  ^e  .Jit. 
ed.  3,  136. 

P.  subdetersa  Nyl.  On  mossy  rocks.  88.  Ben  Lawers, 
Cromb.  310. 

P.  aquila  Nyl.  On  siliceous  rocks;  rare.  88.  Moncreiffe 
Hill,  near  Perth,  Lindsay  ex  Mudd,  111.  Aberfeldy,  Macmillan, 
ibid. 

P.  steUaris  Nyl.  On  tree  trunks.  88.  Finlarig,  Cromb.  311. 
On  sycamores,  Inverhaggernie,  near  Crianlarich.  Trees  by  Loch 
Tay,  near  Fearnan  and  near  Killin.  Strath  Tummel.  89.  Pit- 
lochry.    On  Populus  canescens  near  Loch  of  Butterston. 

Var.  leptalea  Nyl.  87.  On  alders.  Loch  Ard.  88.  KilHn !, 
Cromb.  311.  Strath  Tummel.  Crianlarich  in  fruit.  89.  Trees 
between  Pitlochry  and  Black  Spout.  Sycamores  in  Glen  Tilt. 
Loch  of  Lows  and  Strelitz  Wood,  near  Cargill. 

P.  tenella  Nyl.    On  tree  trunks,  walls,  and  boulders.    88.  Killin 
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and  Ben  Lawers,  Cromh.  312.  Tyndrum,  Watson.  Kinloch 
Rannoch.  89.  Beech  trees  near  Alyth,  S.  Wilson.  Blair  AthoU 
and  Falls  of  Fender.     Moulin. 

Var.  fimbriatula  Stirfc.  88.  Ben  Lawers,  Stirt.  in  Trans. 
Glasgow  Soc.  Nat.  1875,  85. 

P.  aipolia  Nyl.  Trunks  of  trees.  88.  Killin  and  foot  of  Ben 
Lawers,  Cromh.  313.  Aberfeldy,  Watson.  Bank  of  the  Tummel. 
89.  Near  Pitlochry.     Strath  Ardle.     Near  Cargill. 

^■=Var.  anthelina  Cromb.     88.  Finlarig  Woods,  1905.     Foot  of 
Loch  Earn.     89.  On  lime  trees  in  Glen  Tilt. 

Var.  cercidia  Nyl.  87.  Blair  Drummond,  near  Stirling, 
Cromh.  314.     88.  Finlarig,  Cromh.  ih. 

P.  erosa  Leight.  On  trees  and  rocks  ;  rare.  88.  Ben  Lawers, 
Cromb.  316. 

P.  ccBsia  Nyl.  On  calcareous  rocks  and  walls.  87.  Dunblane, 
Cromb.  318.  88.  Craig  Tulloch,  Cromb.  ex  Leight.  ed.  1,  152. 
Killin.     89.  Wall  near  MouHn,  Pitlochry. 

P.  obscura  Nyl.  On  the  trunks  of  trees ;  rare.  88.  Finlarig, 
Killin,  Cromh.  318.     Near  Fortingal.     Glen  Lyon. 

P.    lithotea   Nyl.       Damp   rocks   on   the   margins   of    lakes. 

88.  Loch  Dochart  and  Kenmore,  Cromb.  319. 

P.  ulothrix  Nyl.  On  tree  trunks  and  walls.  88.  Finlarig, 
Crovib.  !  Inverhaggernie,  near  Crianlarich.  89.  Glen  Fender, 
Blair  Atholl,  Cromb.  ex  Leight.  ed.  1,  149. 

Var.  virella  Cromb.      88.  Finlarig  !,  Cromh.  320.     Tyndrum, 
Watson.     Strath  Tummel,  1911.     89.  Glen  Fender,  Cromh. 
■■'■p.  adglutinata  Nyl.     In  similar  situations  to  the  preceding. 

89.  Trees  near  Pitlochry,  1912. 

Lecanorace.e. 

Psoroma  hyimorum  Hoffm.  Mossy  rocks  and  earth.  88.  Ben 
Lawers,  Phytol.  1843.  Killin,  Holl.  Creag-na-Caillich,  Cromb. 
Tyndrum,  Watson.     89.  Glen  Fender,  Cromb. 

Form  deaurata  Nyl.     88.  Glen  Lochay,  Cromb.  350. 

Squamaria  saxicola  Pol.  Rocks  and  walls.  88.  Ben  Lawers, 
Cromb.  352.  Bank  of  the  Dochart  and  Aclimoro,  Killin,  1913. 
89.  Rocks  by  the  Tummel  near  Pitlochry. 

Var.  diffracta  Nyl.  88.  Ben  Lawers  ;  Monument  Hill,  Perth  ; 
and  Abernethy,  Lindsay  ox  Leight.  ed.  1,  174. 

Var.  versicolor  Fr.  88.  Craig  Tulloch,  Cromh.  ex  Leight. 
ed.  3,  159. 

S.  gelida  Sm.  On  rocks,  especially  schist  and  granite.  Not 
uncommon  in  the  mountain  districts,  ascending  to  3500  ft.,  or 
higher,  on  Ben  Lawers.  87.  "  First  discovered  by  Dr.  Francis 
Hamilton  (late  Buchanan)  in  tho  Glen  of  Lenay,  near  Stirling," 
Hook.  50.  Glen  Falloch.  88.  Frequent  in  this  vice-county. 
89.  Rocks  by  the  Tummol,  Pitlochry.  King's  Seat,  Sidlaw 
Hills,  1914. 

'■'Placodiiim   inurorum  DC.   var.   pulci)iata  Malbr.     On  walls. 
89.  Near  Inchture,  associated  with  Lccanora  galactina,  1914. 

P.  tegularis  Ehrh.     On  rocks  and  walls.     87.  The  Trossachs^ 

e  2 
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Crovib.  361.      88.   Craig   Tulloch   (the   var.   obliterascens  Nyl.), 
Cromb.  ib.     89.  Dunkeld,  1912. 

P.  callopisjmtm  Naeg.  On  rocks  and  walls.  87.  Stirling, 
Cromb.  in  Leight.  ed.  3,  162.  89.  "  Wall  near  the  village  of 
Blair  "  (Atholl),  Cromb.  in  Grev.  i.  170. 

'■'■p.  sy^njMgeum  Ach.     Calcareous  rocks  and  walls.     89.  Blair 
Atholl,  Cromb.  363.     Bridge  of  Tilt. 

P.  cirrochroiim  Hepp.  On  calcareous  rocks  ;  rare.  88.  Craig 
Tulloch,  near  Blair  Atholl,  Cromb.  363. 

P.chalybcBiim'Nsieg.  On  calcareous  rocks.  88.  Craig  Tulloch, 
Cromb.  ex  Leight.  ed.  1,  179. 

P.  variabile  Hepp.  On  rocks.  88.  Craig-na-Caillich,  Cromb. 
ex  Leight.  ed.  1,  180. 

Calloinsma  laciniosum  A.  L.  Sm.  On  trunks  of  trees. 
87.  Doune  Castle,  Cromb.  368.  88.  Killin,  Cromb.  ex  Leight. 
ed.  1,  182.  89.  Blair  Atholl,  Cromb.  Bridge  of  Tilt  and  Dun- 
keld, 1912. 

C.  vitellinum  Sydow.  On  rocks,  walls,  and  trees.  Frequent 
in  all  three  vice-counties. 

Var.  aurellum  Ach.    88.  Killin,  Cromb.  ex  Leight.  ed.  1,  181. 

C.  citrinuviKoerh.  On  the  mortar  of  walls.  87.  Near  Doune, 
Cromb.  372.  Aberfoyle  and  Loch  Ard,  1914.  88.  Tyndrum, 
Watson.  Crianlarich  and  Killin.  89.  Blair  Atholl ;  Pitlochry  ; 
Dunkeld  and  Inchture. 

C.  aurantiacum  Koerb.  On  trunks  of  trees.  88.  Finlarig, 
Cromb.  373.     Falls  of  Tummel,  1912.     Glen  Lochay. 

C.  erythrellum  Nyl.  On  rocks  and  walls.  88.  Stone  walls 
near  Killin,  Turn.  &  Hook,  ex  Hook.  49.  Ben  Lawers,  Crovib. 
Morenish,  1913.     89.  Kinnoull  Hill  and  Blair  Atholl,  Cromb.  374. 

Var.  inalpinum  Nyl.  88.  Glen  Lochay  !  and  Ben  Lawers, 
Cromb.  374. 

Form  rubescens  Nyl.     88.  Ben  Lawers,  Cromb.  ib. 

C.  ferrugineum  Mudd.  On  trees  and  rocks.  88.  "  On  beech 
and  other  trees  near  Perth  and  on  stones  in  walls,"  Lindsay, 
244.  Finlarig  and  Kenmore,  Cromb.  376.  South  side  of  Loch 
Earn,  1914. 

Ndtx.  festiviLvi^yl.  On  rocks  and  stones  in  walls.  87.  The 
Trossachs,  Cromb.  377.  Near  Loch  Voil,  1912.  88.  Glen  Lyon ; 
Glen  Lochay ;  and  Achmore,  Killin.  89.  Above  Moulin,  at 
1350  ft.     Dunkeld. 

C.  cerinum  Koerb.  On  trunks  of  trees.  87.  Blair  Drummond, 
Cromb.  380.     88.  Craig  Tulloch,  Cromb. 

Var.  cyanoleprum  Nyl.     88.  Craig  Tulloch,  Cromb.  ib. 

Var.  stillicidiorum  Nyl.  88.  Ben  Lawers,  Holl  ex  Leight. 
ed.  1,  221.     Craig  Tulloch,  Cromb.  381. 

■'C.  haematites  Nyl.    On  the  smooth  bark  of  trees.    88.  Finlarig, 
Kilhn,  1913. 

C.  pyraceum  Sydow.  On  rocks  and  walls.  88.  Ben  Lawers, 
Cromb.  384.     Tyndrum.     89.  Near  Pitlochry,  1912. 

Var.  pyrithromum  Nyl.  88.  Craig  Tulloch,  Cromb.  ib.  Killin, 
1913.     Bank  of  River  Tummel.     89.  Near  Moulin,  Pitlochry. 
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Form  2^icta  Cromb.  88.  Ben  Lawers  and  Creag-na-Caillich, 
Cromb.  ih. 

C.  holocarpum  Nyl.  On  old  pales  and  very  rarely  on  rocks. 
88.  Achmore,  Killin,  Cromb.  385. 

Leproplaca  xantJiohjta  Nyl.  On  shaded  calcareous  rocks. 
88.  Craig  Tulloch,  Cromb.  366. 

Phialopsis  rubra  Koerb.  On  the  trunks  of  trees,  especially 
elm,  and  occasionally  overspreading  mosses  on  rocks  and  walls. 
88.  Trees  at  foot  of  Ben  Lawers,  Mackay  ex  Ilook.  49.  Craig 
Tulloch,  Cromb.  458.  Summit  of  Ben  Lawers,  1912,  Hunter. 
Trees  near  Finlarig  amongst  Collcma  nigresceiis. 

HoRmatovima  coccinea  Koerb.  On  shaded  perpendicular  rock 
faces;  frequent.  87.  The  Trossachs !,  Cromb.  Pass  of  Leny, 
West.  Loch  Ard,  1914.  88.  Falls  of  Moness,  Lindsay,  227. 
Bank  of  the  Tummel,  fruiting,  1912,  and  numerous  localities  in 
this  vice-county.     89.  Pass  of  Killiecrankie. 

H.  ventosa  Mass.     On  exposed  siliceous  rocks  and  boulders. 

87.  Glen  Falloch  and  on  the  summit  cairn  of  Ben-a-Chroin, 
3101  ft.,  1913.  88.  "Red  spangled  tartareous  lichen."  "Upon 
rocks  facing  north  upon  the  mountains  about  Breadalbaue," 
Stiiart  ex  Light/.  806.  Generally  distributed  in  this  vice-county 
in  alpine  and  subalpine  localities.  89.  Ben-y-Gloe  and  Ben 
Vrackie. 

Lecanora  irrubata  Nyl.  On  calcareous  rocks.  88.  Craig 
Tulloch,  Cromb.  387. 

L.   calva  Nyl.      On  calcareous  rocks  and  mortar   of   walls. 

88.  Craig  Tulloch,  Cromb.  388.     89.  Blair  Atholl. 

L.  Siebenliaariana  Nyl.  On  moist  mica-schist  rocks  in  alpine 
situations.  88.  Summits  of  Ben  Lawers  and  Creag-na-Caillich, 
Cromb.  in  J.  Bot.  1885,  195. 

L.  nivalis  Koerb.  [L.  fuscoluteolina  Mudd).  On  decayed 
mosses  upon  rocks  in  alpine  situations.  88.  On  Andrecea  alpina 
on  Ben  Lawers,  Jones  ex  Mudd,  153. 

"■'L.  circinata  Ach.  On  rocks  and  walls.  89.  Blair  Atholl, 
1912. 

L.  (jalactina  Ach.  On  rocks  and  walls.  88.  Ben  Lawers  and 
Craig  Tulloch,  Cromb.  405.  Killin.  89.  Walls  near  Pitlochry 
and  Inchture,  1914. 

L.  subluta  Nyl.  On  calcareous  walls.  88.  Ben  Lawers, 
Cromb.  407. 

"'L.  subfusca  Nyl.  On  trunks  of  trees.  87.  Loch  Voil ;  Glen 
Falloch  ;  Aborfoylc,  1914.  88.  Near  the  Falls  of  Tummel.  Ach- 
more and  Finlarig,  near  Killin.     89.  Black  Spout,  near  Pitloclny. 

Forma  mascicola  nobis.  Thallus  thin,  grey  (K.  deep  yellow 
Ca  CIO — ).  Apothocia  moderate,  concave  or  plane,  shining,  deep 
reddish  or  blackish  brown,  thalline  margin  entire.  Spores  12-14 
X  7-8  [I.  Creeping  over  mosses  {Tortiila  and  Grimmia)  on  walls 
near  Pitlochry.  This  form  is  probably  a  state  due  to  the  peculiar 
habitat,  which  is  similar  to  that  of  L.  cpibryon  Ach.  It  ditl'ers 
from  that,  wliich  is  a  more  alpino  plant,  in  having  a  more  dusky 
thallus,  apothecia  about  half  the  diameter,  and  shorter  spores. 
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Form  minor  Oliv.  89.  On  2Iyrica  Gale  near  Loch  of  Lows, 
1912.     On  timber,  Dunkeld. 

Var.  campestris  Nyl.  On  walls  and  stones.  88.  Glen  Lyon, 
Cromb.  410.  Killin.  89.  Glen  Fender,  Cromh.  ib.  Dunkeld  and 
Pitlochry,  1912. 

L.  spodophaoides  Nyl.  On  mica-schist  walls.  88.  Craig 
TuUoch,  Cromb.  ex  Leight.  ed.  3,  188.  Bank  of  Eiver  Dochart, 
Killin,  1913. 

L.  allophana  Nyl.  On  trunks  of  trees.  87.  Aberfoyle, 
1914.  Near  Loch  Achray.  88.  Frequent  in  this  vice-county. 
89.  Balthayock  Woods,  Lindsay  ex  Leight.  ed.  1,  200.  Near 
Pitlochry  and  Dunkeld. 

L.  epibryon  Ach.  On  decayed  mosses  on  the  ground.  88.  Ben 
Lawers,  Cromb.  412. 

L.  rugosa  Nyl.  On  trunks  of  trees.  87.  Blair  Drummond, 
near  Stirhng,  Cromb.  413.  The  Trossachs.  88.  Killin,  Cromb. 
Aberfeldy,  Watson.  Falls  of  Lochay  and  Achmore,  Killin. 
89.  Balthayock  Woods,  Lindsay  ex  Leight.  ed.  1,  201.  Pitlochry 
and  Abernyte,  1914. 

L.  chlarona  Nyl.  On  trunks  of  trees.  87.  The  Trossachs  and 
Aberfoyle.  On  alders  near  Loch  Ard,  and  on  willow.  Glen  Devon, 
1914.  ^  88.  Finlarig !,  Cromb.  413.  Many  locahties  in  this 
vice-county. 

Form  pinastri  Cromb.  87.  The  Trossachs.  88.  Achmore, 
Killin  ;  Blaeberry  Hill,  Perth,  Cromb.  414.     Falls  of  Tummel. 

Form  geographica  Nyl,  88.  Finlarig !,  Cromb.  ib.  Glen 
Lochay,  1913. 

L.  atrynea  Nyl.     On  rocks.     88.  Killin,  Cromb.  414. 

Var.  melacarpa  Nyl.  87.  The  Trossachs,  1914.  88.  "  High 
up  on  Craig  Tulloch,"  Cromb.  ex  Leight.  ed.  3,  87.  The  apothecia 
are  brownish  to  quite  black.  Although  many  are  affected  by  the 
fungus  Sphceria  epicymatia,  the  blackening  does  not  appear  to  be 
entirely  due  to  that  cause,  as  young  apothecia  are  quite  black  fre- 
quently, which  show  no  trace  of  fungal  hyphae. 

L.  coilocarpa  Nyl.  On  rocks  and  walls.  87.  The  Trossachs, 
Cromb.  88.  Blaeberry  Hill,  near  Perth,  Lindsay  ex  Leight.  ed.  1, 
202.     Shore  of  Loch  Tay  near  Fearnan,  1911. 

Form  pulicaris  Nyl.     89.  Blair  Atholl,  Cramh.  416. 

L.  gangaleoides  Nyl.   On  rocks.    88.  Craig  Tulloch,  Cromb.  416. 

L.  schistina  Nyl.  On  schistose  rocks.  88.  Craig  Tulloch, 
Cromb.  417. 

L.  intianesceiis  Koevh.  On  the  smooth  bark  of  trees.  87.  The 
Trossachs  and  Aberfoyle,  1914.  88.  Finlarig !  and  Creag-na- 
Caillich,  Cromb.  417.  Achmore !,  Watson.  Glen  Lochay.  On 
alders  near  the  shore  of  Loch  Eannoch.     89.  Near  Dunkeld. 

*iy.  albella  Ach.     In  similar  situations  to  the  preceding.     Fre- 
quent in  all  three  vice-counties,  on  birch,  willow,  &c. 

L.  angulosa  Ach.  On  trunks  of  trees.  87.  Glen  Falloch. 
88.  Finlarig,  Cromb.  419.  Foot  of  Ben  More.  89.  Near 
Pitlochry. 

L.  glaucoma  Ach.    On  siHceous  rocks.    88.  KilUn!,  Cromb.  421. 
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L.  suhcarnea  Ach.  On  rocks.  88.  Craig  Tulloch,  Cromh.  423, 
89.  Glen  Tilt,  1912. 

L.  umhrina  Nyl.  On  rocks,  old  pales,  &c.  89.  Blair  Atholl, 
Cromb.  424. 

L.  cremdata  Nyl.  On  calcareous  rocks.  88.  Craig  Tulloch, 
Cromb.  425.     89.  Wall  near  Dunkeld,  1912. 

L.  Ilageni  Ach.  On  trees,  old  palings,  &c.  87.  On  decorti- 
cated willow,  Glen  Devon,  1914.  Near  Loch  Voil.  88.  Achmore, 
Killin,  Crom6.  425.  Finlarig.  89.  Near  Alyth,  S.  TF?7so;i.  Near 
Moulin,  Pitlochry. 

L.  mamillifera  Stirt.  On  rocks.  89.  Ben-y-Gloe,  Stirt.  in 
Trans.  Glasgow  Soc.  Nat.  1875,  85. 

L.  sulplmrea  Ach.  On  rocks.  87.  Glen  Falloch.  88.  Ben 
Lawers,  Cromb.  429.  Ben  Laoigh,  at  2000  ft.  Near  Crianlarich. 
89.  Near  Pitlochry. 

L.  orosthea  Ach.  On  schistose  rocks.  88.  Creag-na-Caillich, 
Cromb.  429. 

L.  epanora  Ach.  On  rocks  and  stones  in  walls.  89.  Glen 
Fender,  Cromb.  in  Grev.  i.  170.     Glen  Tilt. 

L.  varia  Ach.  On  old  palings  and  trees.  Common  in  all 
three  vice-counties. 

Form  pleorytis  Ach.  88.  On  old  pales,  Lawers,  Cromb. 
413. 

■••L.  conizcBa  Nyl.     On  trees.      88.  On  larch,  Achmore,  near 
KilHn,  1913. 

■■'L.  conizaoides  Nyl.   On  trees.    88.  Near  Loch  Laidon,  fruiting, 
1911.     89.  Near  Blair  Atholl. 

L.  exijallens  Ach.  var.   lutescens  Nyl.      On    trunks  of  trees. 

87.  Aberfoyle,  1914.  88.  Creag-na-Caillich  and  near  Loch 
Tummel,  Cromb.  433.  Glen  Eagles  and  on  the  south-east  side  of 
Loch  Earn. 

L.    symmicta   Ach.    var.    scepincola    Nyl.       On   old   palings. 

88.  Killin,  Cromb.  434.     Achmore  and  near  Aberfeldy. 

L.   symmictera   Nyl.      On    trunks  of   trees  and  old  palings. 

88.  Finlarig  and  Ben  Lawers,  Cromb.  434.  89.  On  decorticated 
trunks  near  Loch  of  Lows,  Dunkeld.     Pitlochry,  1912. 

Var.  aitema  Nyl.  88.  Finlarig,  Glen  Lyon,  and  Kenmore, 
Cromb.  435.     89.  Glen  Fender. 

L.  piniperda  Koerb.  On  decaying  larch-rails  and  trunks  of 
conifers.      88.    Loch   Tummel,    Cromb.   ex   Lei<jht.   ed.    3,    174. 

89.  Eare  on  old  larch-poles  in  Glen  Fender,  Cromb.  in  Grev. 
1873,  170. 

L.  mctaboloidcs  Nyl.  On  old  palings,  dead  stumps  of  trees, 
&c.  88.  Abundant  about  Killin  and  very  variable,  Cromb.  in 
J.  Bot.  1882,  274.  Near  Crianlarich.  89.  Glen  Fender,  Cromb. 
Glen  Tilt. 

L.  polytropa  Schaer.  On  rocks.  Frequent  in  all  three  vice- 
counties,  ascending  to  the  cairn  on  Ben  Lawers  (3990  ft.). 
"  Mountains  of  Breadalbane,"  1782,  Stuart  in  Lcight.  197. 

Form  efflorcscens  Cromb.     88.  Craig  Tulloch,  Crovd).  438. 

Form  alpigcna  Scliaer.     88.  Bon  Lawers  !,  Cromb.  ex  Leiijht. 
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ed.  3,  181.    Seen  thereat  3000  ft.   The  large  old  lobulate  apothecia 
sometimes  reach  3  mm.  in  diameter. 

Form  s7^%/ofeosa  Cromb.  88.  Ben  Lawers  and  Craig  Tulloch, 
Crovib.  439. 

"Form  acrustacea  Schaer.     88.  Eocks  by  the  Eiver  Tummel, 
1912.     Ben  More.     89.  King's  Seat,  Sidlaw  Hills. 

"-■'Var.  ilhisoria  Ach.    88.  Shore  of  Loch  Tummel,  1912.  Lochan- 
a-Chait. 

L.  intricata  Nyl.  On  rocks  and  walls,  ascending  to  3150  ft., 
or  higher,  on  Ben  Lawers.  87.  Glen  Falloch,  at  1100  ft. 
88.  Crianlarich  ;  Killin ;  Ben  Lawers!;  Craig  Tulloch,  Cro?u&. 
439.  Above  Lochan-a-Chait.  89.  Moorland  east  of  Dunkeld. 
Ben-y-Gloe,  1912.     Glen  Tilt. 

Var.  leptacina  Nyl.  On  mossy  boulders  at  high  elevations. 
88-  Summit  of  Ben  Lawers,  Cromh.  Lichenes,  52. 

L.  stenotropa  Nyl.  On  schistose  recks.  88.  Associated  with 
Lecidea  leucophcea  Flk.  on  a  wall  on  Craig  Tulloch,  Cromh.  in 
Grev.  8,  69. 

L.  suhintricata  Nyl.  On  old  palings.  88.  Killin,  Cromb.  ex 
Leight.  ed.  3,  177.     89.  Glen  Fender,  Crovib. 

L.  sarcopis  Ach.    On  old  palings.    88.  Glen  Lyon,  Cromb.  441. 

L.  effusa  Ach.  On  old  palings.  87.  Loch  Katrine,  Cromb. 
441.     88.  Killin,  Cromb. 

L.  argopholis  Ach.  On  mountain  rocks.  88.  Ben  LawerS; 
Cromb.  Lichenes,  52.    Creag-na-Caillich,  Cromb.  4i2.   Ben  Chalum. 

L.frustulosa  Ach.  On  alpine  rocks  of  mica-schist.  88.  Summit 
of  Ben  Lawers,  Borrer  d'  Hooker  ex  Hook.  48.  Summit  of 
Creag-na-Caillich  and  above  Lochan-a-Chait,  Cromb.  442.  Ben 
Cruichben,  near  Kilhn,  at  3000  ft.,  1905. 

L.  Sambuci  Nyl.  On  trees.  87.  Near  Loch  Voil.  88.  Creag- 
na-Caillich,  Crovib.  443.     Glen  Dochart,  near  Killin. 

■■'L.  diviera  Nyl.     On  trees ;  rare.     88.  On  sycamore,  Finlarig, 
1913. 

L.  rhypariza  Nyl.  form  curvescens  Nyl.  Creeping  over  mosses 
in  alpine  situations.  88.  On  Andrecea  alpina,  summit  of  Ben 
Lawers,  Jones  ex  Mudd,  125  (as  Pannaria  curvescens  Mudd). 

L.  atra  Ach.  Eocks  and  walls  ;  more  rarely  on  trees.  Fre- 
quent in  all  three  vice-counties.  It  occurs  on  Ben  Laoigh,  at 
3550  ft.,  and  on  Am  Binnein,  at  3820  ft.  The  var.  subbyssoidea 
Stirt.  (Trans.  Glasgow  Soc.  Nat.  1875,  85)  was  described  from 
examples  collected  at  Blair  AthoU.  Crombie  considered  it  to  be 
probably  a  form  of  L.  gangaleoides,  but  he  had  seen  no  specimen. 

L.  badia  Ach.  Eocks  and  walls  ;  not  uncommon.  87.  Glen 
Devon,  1914.    88.  Frequent  in  this  vice-county.    89.  Ben-y-Gloe. 

Var.  cinerascens  Nyl,  88.  Craig  Tulloch,  Cromb.  452.  89. 
Ben-y-Gloe. 

L.  picea  Nyl.  On  quartzose  alpine  rocks.  88.  Ben  Lawers, 
Holl  ex  Crovib.  Lichenes,  54. 

L.  tartarea  Ach.  On  rocks  and  tree  trunks,  and  sometimes 
on  heather  stems  and  mosses.  Common  in  all  three  vice-counties, 
and  fruiting  freely.     "  On  large  micaceous  boulders,  at  a  slight 
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elevation  above  the  sea  round  Perth.    Abundant  on  the  mountains," 
Lindsay,  217. 

Var.  fricjida  Ach.  87.  Summit  of  Ben-a-Chroin  (3101  ft.). 
88.  Ben  Lawers !,  Lindsay  ex  JShidd,  156.  89.  "  Hills  above  Blair 
in  Athole,"  Don  ex  Leigkt.  ed.  1,  188.  Ben  Vrackie,  at  2700  ft., 
and  Ben-y-Gloe,  at  3500  ft.,  1912.  When  fruiting  well  the  thalline 
margin  is  sometimes  spinulose,  and  the  apothecia  are  occasionally 
proliferous. 

^••Form  microcarpa  Fr.  fil.     88.  Creeping  over  mosses  on  Ean- 
nocli  Moor. 

L.  subtartarea'^yl.  On  trees  and  rocks.  87.  Ben  Laoigh,  at 
3700  ft.,  Watson.  88.  Creag-na-Caillich  and  Craig  Tulloch,  Cromb. 
460.  Near  Kinloch  Rannoch  and  Killin.  89.  Ben  Vrackie, 
Crovib.  ib. 

L.  parella  Ach.  Eocks,  walls,  and  trunks  of  trees.  Common 
in  all  three  vice-counties. 

Var.  Turneri  Nyl.     89.  Moulin,  near  Pitlochry,  1912. 

L.  pallescens  Nyl.  On  trunks  of  trees.  88.  Aberfeldy,  Holl 
ex  Leight.  ed.  1,  189. 

L.  Upsaliensis  l-jyl.  Overspreading  mosses  on  the  ground  in 
alpine  situations.     88.  Creag-na-Caillich,  Cromb.  463. 

L.  geyninipara  Fr.  fil.  In  similar  situations  to  the  preceding. 
88.  Ben  Lawers,  Cromb.  in  J.  Bot.  1882,  274. 

Binodina  exigua  Gray  var.  lecideoides  Cromb.  On  old  palings. 
88.  Glen  Lochay,  Cromb.  396. 

'•'B.  sophodes  Massal.     On  the  trunks  of  trees.     87.  Ash  trees 
near  Loch  Venachar,  1912. 

B.  atrocinerea  Koerb.  On  rocks.  88.  Lochan-a-Chait,  Ben 
Lawers,  Jo7ies  ex  Mudd,  144. 

B.  teichophila  Jatta.  On  rocks  and  walls.  87.  The  Trossachs, 
Cromb.  390. 

B.  Bischojfii  Koerb.  On  calcareous  rocks.  88.  Craig  Tulloch, 
Cromb.  ex  Leight.  ed.  3,  220.    On  stones  in  wall.  Glen  Lochay,  1913. 

B.  polyspora  Fr.  fil.     88.  Creag-na-Caillich,  Cromb.  402. 

Aspicilia  superiuscula  Nyl.  On  schistose  alpine  rocks.  88. 
Above  Lochan-a-Chait,  1878,  Cromb.  in  Grev.  8,  112. 

A.  leucophyma  A.  L.  Sm.  In  similar  situations  to  the  preceding. 
88.  Above  Lochan-a-Chait,  1861,  Jones  £  Carroll  in  Leight.  ed.  1, 
205.     Creag-na-Caillich  and  summit  of  Ben  Lawers,  Cromb.  465. 

A.  oculata  Ach.  On  mosses  and  schistose  rocks  in  alpine 
situations.  88.  Ben  Lawers,  on  moss  and  grass,  Turner  it  Hooker 
ex  Hook.  47.     Creag-na-Caillich,  Cromb. 

A.  cinerea  Koerb.  On  rocks  and  walls.  87.  Glen  Falloch. 
South  side  of  Am  Binnein,  at  3500  ft.,  1912.  88.  Ben  Lawers, 
Cromb.  ex  Leight.  ed.  1,  196.  Glen  Lochay  and  Killin,  Cromb. 
Boulders  on  shore  of  Loch  Laidon,  1911. 

*^.  epiglypta  Nyl.     On  schistose  rocks.     88.  Above  Lochan-a- 
Chait,  at  2400  ft.,  1913. 

A.  alpina  Sydow.  On  alpine  rocks  of  mica-schist.  88.  Ben 
Lawers,  Cromb.  468. 

A.  cinereorufcscens  Koerb.  form  diamarta  Nyl.      In  similar 
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situations  to  the  preceding.     88.  Breadalbane,  Cromb.  Lichenes, 
55.     Above  Lochan-a-Chait,  Cromb. 

A.jJelobotrya'Mudd.  On  alpine  rocks  of  mica-schist.  88.  Head 
of  Lochan-a-Chait,  Ben  Lawers,  Jones  ex  Mudcl,  164.  Creag-na- 
Caillich,  Cromb. 

A.  gibbosa  Koerb.  On  rocks  and  walls.  88.  Sunamit  of  Ben 
Lawers,  Dickson,  Fascic.  2,  20.  89.  Near  Cluny  Bridge,  Pit- 
lochry, 1912. 

Var.  liisca  Nyl.  88.  Ben  Lawers  and  Creag-na-Caillich, 
Cromb.  471. 

A.  depressa  Nyl.  On  rocks  of  mica-schist.  88.  Ben  Lawers, 
Cromb.  Lichenes,  55.     Achmore,  Killin,  1913. 

A.  subdepressa  ^yl.  On  schistose  rocks.  88.  Creag-na-Caillich 
and  Ben  Lawers,  Cromb.  472.  89.  Near  Dunkeld,  1912.  Our 
examples  approach  A.  depressa  in  their  dark  olive-grey  colour,  and 
rather  small  spores  (20  x  14  jx),  but  the  lecanornine  apothecia, 
several  in  each  areola,  agree  well  with  the  description  of  this 
subspecies. 

A.  ccesiocinerea  A.  L.  Sm.  On  rocks.  88.  Glen  Lyon  and 
Ben  Lawers,  Cromb.  472. 

Form  obscurata  Nyl.     88.  Craig  Tulloch,  Cromb.  473. 

A.  calcarea  Somm.  On  rocks  and  walls,  preferring  those  that 
are  calcareous.  88.  Head  of  Lochan-a-Chait !,  Joiies  ex  Mudd,  307. 
Killin,  Cromb.  ex  height,  ed.  3,  192.     89.  Blair  Atholl,  Cromb. 

Var.  contorta  Nyl.  88.  Killin,  Cromb.  89.  Blair  Atholl, 
Cromb.     Killiecrankie,  1912. 

Form  monstrosa  Cromb.  89.  Glen  Fender,  Cromb.  475. 
Killiecrankie. 

Var.  Hoffmanni  Somm.  88.  Craig  Tulloch,  Cromb.  q^  height. 
ed.  1,  209.  '  89.  Glen  Fender,  Cromb. 

A.  verrucosa  Mudd.  Creeping  over  dead  mosses  or  rocks,  or, 
rarely,  on  the  ground.  88.  Creag-na-Caillich  and  Ben  Lawers, 
Maingay  ex  Mudd,  164.     Craig  Tulloch,  Cromb. 

A.  p)oriniformis  A.  L.  Sm.  On  schistose  rocks  and  walls. 
88.  Ben  Lawers,  1865,  Carroll  in  J.  Bot.  1866,  23.  Craig 
Tulloch,  Cromb.     Ben  Laoigh,  at  2500  ft.,  1911. 

A.  Dicksonii  A.  L.  Sm.  On  rocks  and  walls.  Frequent  amongst 
the  mountains  in  all  three  vice-counties,  ascending  to  3900  ft.  on 
Ben  Lawers.  It  is  difficult  to  believe  with  Crombie  that  the 
colour  of  the  thallus  of  this  lichen  is  due  to  accidental  suffusion 
with  iron  peroxide.  It  occasionally  grows  on  pure  white  quartz 
crystals  (as  on  Ben  Lawers)  mingled  with  white  crusted  species, 
and  is  very  uniform  in  tint  on  granites,  schists,  and  sandstones. 

■■'A.  flavida  Arn.  On  damp  quartzose  rocks.  88.  South-east 
side  of  Loch  Earn.     Spores,  not  well  developed,  3-15  //  x  7-10  /x. 

A.  laciistris  Fr.  fil.  On  rocks  in  or  by  streams  where  often 
submerged.  87.  Glen  Falloch,  Cromb.  88.  Lochan-a-Chait,  Holl 
ex  height,  ed.  1,  210.     Ben  Lawers,  Cromb.     Glen  Lochay,  1913. 

A.  Prevostii^v.^X.  On  limestone  rocks.  88.  Craig  Tulloch, 
where  also  occur  form  melanocarp)a  Stiz.  and  var.  affinis  Nyl. 
Cromb.  478. 
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lonaspis  ejmlotica  Mudd.  On  calcareous  and  schistose  rocks, 
especially  near  streams.  87.  The  Trossachs,  Cromb.  ex  Leujht. 
ed.  1,  212.  88.  Head  of  Lochan-a-Chait,  Jones  ex  Mudd,  161. 
Creag-na-Caillich  and  Craig  Tulloch,  Cromh.  480. 

/.  chrysophana  Koerb.  On  rocks  and  stones  in  alpine  situa- 
tions.    88.  Above  Lcchan-a-Chait,  Cromh.  480. 

Acarospora  glaiicocarpa  Koerb.  On  calcareous  and  schistose 
rocks.  88.  Ben  Lawers,  Cromb.  Lichenes,  56.  Craig  Tulloch, 
Cromh. 

Var.  depauperata  Cromb.  form  pruinifera,  and  form  denudata 
Cromb.     88.  Craig  Tulloch,  Cromh.  481. 

A.  eucarpa  Jatta  {Lecanora  cucarpa  Nyl.).  88.  On  boulders, 
partly  submerged,  on  the  shores  of  Loch  Eannoch,  Sept.  1882, 
Stirt.  Dr.  Stirton  described  this  as  a  new  genus  and  species  in 
the  Scottish  Naturalist  as  Cathisinia  concinna.  Miss  Lorrain 
Smith  sent  an  original  specimen  to  Zahlbruchner,  who  identified 
it  as  L.  eucarpa  Nyl.  {Biatorella  clavus  Th.  Fr.)  with  which  view 
she  concurs. 

A.  squamulosa  Fr.  fil.  On  limestone  rocks.  88.  Craig  Tul- 
loch, Cromh.  482,  where  it  is  accompanied  by  form  alhomarginata 
Cromb. 

'^'A.  peliocyplia^yX.     On  rocks  ;   rare.     87.  Glen  Devon,  1914. 

A.  fuscata  Nyl.  On  rocks.  88.  Ben  Lawers,  Cromh. 
Lichenes,  56.  Creag-na-Caillich,  Cromh.  Glen  Lochay.  89.  Ben- 
y-Gloe,  and  near  Dunkeld,  1912. 

A.  admissa  Nyl.  On  exposed  schistose  rocks.  87.  Ben-a- 
Chroin,  at  2500  ft.,  1913.    88.  Summit  of  Ben  Lawers,  Cromh.  485. 

A.  smaragdida  Koerb.  {Endocarpon  smaragdulum  ^Yahl.).  On 
rocks.  88.  Ben  Lawers,  Crovih.  486.  Glen  Lochay  and  Glen 
Lyon,  1911.     89.  Ben-y-Gloe.     King's  Seat,  Sidlaw  Hills,  1914. 

Form  sinopica  Nyl.  [Endocarpon  sinopicum  Wahl.).  88.  Aber- 
feldy  and  Ben  Lawers  !,  Macmillan  ex  Mudd,  160.  Killin,  Cromh. 
Glen  Lochay.  Lochan-a-Chait,  at  2400  ft.  Ben  More.  89.  Ben 
Vrackie  !,  Cromh. 

A.  pruinosa  Jatta.  On  calcareous  rocks  and  mortar  of  walls. 
88.  Craig  Tulloch,  Cromh.  488.     89.  Blair  Atholl,  1912. 

Form  nuda  Nyl.  88.  Ben  Lawers  and  Craig  Tulloch, 
Cromh.  ih. 

A.  simplex  Jatta  (Sarcogyne  simplex  Dav.).  On  schistose  and 
calcareous  rocks.  88.  Creag-na-Caillich,  Ben  Lawers,  and  Craig 
Tulloch,  Cromb. 

Form  strcpsodina  Ach.  89.  On  stones  of  mica-schist,  Pass  of 
Killiecrankie,  1912. 

Pertusariace^. 

Pertusaria  dactylina  Nyl.  On  bare  ground  and  overspreading 
mosses  in  alpine  situations.     88.  Ben  Lawers,  Cromh. -id'S. 

P.  globulifera  Nyl.  On  trunks  of  old  trees.  87.  The  Trossachs. 
88.  Glen  Lochay,  Killin,  and  Blaeberry  Hill,  Perth,  C/om6.  496. 
Near  Fortingal,  and  Achmore,  Killin,  1913. 

='=Form  discoidca  GvoMih.    88-  Invorhaggernie,  near  Crianlarich. 
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Between  Eannoch  Station  and  Loch  Rannoch.     Finlarig,  1913. 
89.  Near  Moulin,  and  Loch  of  Lows. 

P.  ophthalmiza  Nyl.  On  trunks  of  old  pines,  &c.  87.  Glen 
Falloch,  1864,  Carroll  in  J.  Bot.  1866,  23.  88.  Aged  pines  in 
the  Black  Wood  of  Rannoch,  Cromh.  South-east  side  of  Loch 
Earn,  1914. 

P.  amara  Nyl.  Trunks  of  trees,  especially  sycamore,  elm,  and 
beech.     Common  in  all  three  vice-counties. 

P.  lactea  Nyl.  On  damp  rocks,  especially  by  or  near  streams. 
Frequent  amongst  the  mountains.  87.  Pass  of  Leny  and  Aber- 
foyle,  1914.  88.  Creag-na-Caillich,  Crovib.  in  J.  Bot.  1882,  271. 
Ben  Lawers,  Cromb.  King's  Seat,  Kilhn,  at  2700  ft.,  Watson. 
Luib ;  Loch  Earn  ;  near  Pitlochry.     89.  Pass  of  KilHecrankie. 

P.  communis  DC.  On  the  trunks  of  trees,  especially  ash  and 
sycamore.     Common  in  all  three  vice-counties. 

Form  rupestris  DC.  87.  Aberfoyle,  Cromh.  88.  Birnam, 
Lindsay  ex  Leight.  ed.  1,  239.     Near  Kilhn,  at  2000  ft.,  Watson. 

P.  areolata  Nyl.  On  rocks  and  walls.  88.  Creag-na-CailUch 
and  Craig  Tulloch,  Cromb.  500. 

P.  dealbata  Nyl.  On  siHceous  rocks.  Frequent  in  all  three 
vice-counties.  It  ascends  to  2800  ft.  on  Ben-a-Chroin,  and 
3350  ft.,  or  higher,  on  Ben  Lawers. 

Form  corallina  Cromb.  88.  "  Upon  highland  rocks  about 
Finlarig  in  Breadalbane,"  Stuart  ex  Lightfoot,  66.  89.  Ben-y- 
Gloe,  Cromb. 

P.  ceuthocarpa  Turn.  &  Borr.  On  rocks.  87.  Cairn  on  Ben- 
a-Chroin,  3101  ft.,  1913.  88.  Creag-na-Caillich,  Cromb.  502. 
Ben  Lawers  and  Ben  Laoigh. 

"-•'Form  microstictica  Cromb.      88.    On   micaceous   rock,    Allt 
Inverhaggernie,  Crianlarich,  1910. 

■■P.  concreta  Nyl.     On  schistose  rocks.     88.  Allt  Dubh  Ghalair, 
Meall-na-Saone,  at  2500  ft.,  1903. 

Form  Westringii  Nyl.  87.  Ben-a-Chroin,  at  3000  ft.,  and 
Grey  Heights,  near  Crianlarich,  1913.  88.  Craig  Tulloch,  Cromh. 
ex  Leight.  ed.  3,  227.  Ben  Chalum,  Ben  More,  and  summit  of 
Am  Binnein,  3820  ft. 

P.  Wnlfenii  DC.  On  trunks  of  trees.  88.  Creag-na-Cailhch, 
Cromb.  506.  Inverhaggernie,  near  Crianlarich.  89.  Blair  AthoU, 
Cromh. 

Var.  nqncola  Nyl.     87.  The  Trossachs,  Cromb.  507. 

P.  carmopallida  Anzi.  On  the  bark  of  alders.  88.  Glen 
Lochay,  Cromb.  in  J.  Bot.  1885,  194. 

P.  gyrocheila  Nyl.  On  rocks  of  mica-schist  at  high  altitudes. 
88.  Summit  of  Ben  Lawers,  1864,  Carroll  in  J.  Bot.  1866,  23. 

P.  leioplaca  Schaer.  On  the  bark  of  trees.  Frequent  in  all 
three  vice-counties. 

"Form  hexaspora  Nyl.     88.  Falls  of  Lochay,  1913. 

P.  glomerata  Schaer.  Incrusting  dead  mosses  on  high  moun- 
tains. 88.  North  side  of  Ben  Lawers,  1864,  Carroll  in  J.  Bot. 
1865.  Creag-na-Caillich,  Maingay  ex  Mudd,  277.  Meall  Ghaordie, 
Cromb.  ex  Leight.  ed.  1,  244. 
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Thelotremace^. 

'■'■'■Phlyctis  agelcea  Koerb.     On  trunks  of  trees ;  rare.     89.  Near 
Lawton,  1914. 

■'■p.  anjena  Koerb.     On  trunks  of  trees.     88.    Achmore  Woods, 
Killin,  191.3. 

Thelotrema  lepadinum  Ach.      On  the  smooth  bark  of  trees. 

87.  Loch  Katrine,  Cromh.  ex  Leiyht.  ed.  .3,  238.     Glen  Falloch, 
Cromb.     The  Trossachs,  1914.     88.  Achmore,  KilHn,  Watsoyi. 

Urceolaria  scruposa  Ach.    Eocks  and  walls.    88.  Near  Fortingal 
and  Killin.     89.  Ben  Vrackie  and  near  Dunkeld,  Cromb.  517. 
U.   bryophila   Nyl.       Overspreading    mosses   and    Cladonice. 

88.  Glen  Lochay,  Cromb.  ex  Leight.  ed.  1,  235.     Blaeberiy  Hill, 
Lindsay  ex  Mudd,  165.     Craig  Tulloch,  Cromb. 

GYROPHORACEiE. 

Gyropliora  proboscidea  Ach.  On  rocks,  boulders,  and  walls  in 
upland  and  alpine  situations.  87.  South  side  of  Am  Binnein,  at 
3520  ft.,  1913.  88.  Ben  Lawers,  Phytol  1843.  Ben  More, 
Cromh.  We  saw  it  there  between  3150  and  3750  ft.  in  1905. 
Ben  Chalum,  at  3200  ft.  ;  Meall  Chuirn,  at  2980  ft.,  and  Creag- 
na-Caillich,  at  2300  ft.     Eocks  on  the  bank  of  the  Eiver  Tummel. 

89.  Ben  Vrackie  and  Ben-y-Gloe.     On  wall  near  Kirkmichael,  at 
750  ft.,  1914. 

Form  fimbriata  Mudd.  87.  Stob  Coire-an-Lochan,  at  3400  ft., 
1913.  88.  Ben  Lawers,  Borrer.  South  side  of  Loch  Eannoch, 
on  wall,  at  690  ft.     Ben  More,  at  3700  ft. 

•-■Var.  depUcans  Fr.  fil.    88.  Creag-na-Caillich,  2300  ft.    89.  Ben 
Vrackie,  at  2700  ft. 

G.  cylindrica  Ach.  In  similar  situations  to  the  preceding. 
Common  on  most  of  the  higher  mountains  in  all  three  vice- 
counties  from  an  elevation  of  3950  ft.  on  Ben  Lawers  to  750  ft. 
on  walls  near  Kirkmichael.  First  record — Lightfoot,  Fl.  Scot. 
1777,  860,  "  On  the  mountains  of  Breadalbane." 

Form  denticulata  Ach.  87.  Ben  Laoigh,  Watson.  Glen 
Falloch.  88.  Ben  Lawers!,  Cro7nb.d21.  Ben  Cruichben,  Killin, 
at  3000  ft.  Ben  Laoigh,  at  3500  ft.,  and  summit  of  Am  Binnein, 
at  3820  ft.     Eannoch  Moor. 

Form  denudata  Mudd.  87.  Stob  Coire-an-Lochan,  at  3400  ft. 
88.  Ben  Lawers,  Cromb.  328.  We  saw  it  there  at  from  3800  to 
3950  ft.     Creag-na-Caillich  and  Ben  Laoigh. 

Form  fimbriata  Ach.  As  frequent  as  the  type  in  all  three 
vice-counties,  and  ascending  as  high. 

"^■Var.  Dclisei  Fr.  fil.     88.  Boulder  on  the  shore  of  Loch  Garry, 
at  1330  ft.,  1911.     Creag-na-CaiUich,  at  2300  ft.,  1913. 

=''Var.  tornata  Fr.  fil.      88.  Ben  Cruichben,  KiUin,  at  3100  ft., 
1913. 

G.  erosa  Ach.  On  high  alpine  quartzoso  rocks ;  rare.  88. 
Ben  Lawers,  Maingay  ex  Mudd,  117.  89.  Very  sparingly  on  the 
summit  of  Ben-y-Gloe,  at  3505  ft.,  1912. 

G.  torrefacta  Cromb.  Eocks  and  boulders  in  alpine  or  sub- 
alpine  situations.     87.  Ben-a-Chroin,  at  3100  ft.,  1913.     88.  Ben 
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Lawers  and  Ben  More !,  Cromh.  330.  Creag-na-Caillich,  at  2300  ft., 
and  near  Dalnaspidal,  at  1400  ft.  89.  Ben-y-Gloe,  at  3500  ft., 
and  Ben  Vrackie,  at  2100  ft. 

G.  lujperhorea  Ach.  On  alpine  rocks  and  boulders  ;  rare. 
88.  Ben  More,  Cromh.  331. 

G.  arctica  Ach.  High  alpine  quartzose  rocks  ;  rare.  88.  Ben 
More  !,  Cromh.  Lichenes,  40.     Seen  at  about  3600  ft. 

G.  polyphylla  Turn,  k  Borr.  Eocks,  boulders,  and  walls 
amongst  the  mountains.  Common  in  all  three  vice-counties, 
including  forms  monoplujlla  Turn.  &  Borr.,  congregata  Turn.  & 
Borr.,  and  lacera  Leight.    It  ascends  to  3100  ft.  on  Ben-a-Chroin. 

Form  glabra  Nyl.  88.  Ben  Lawers,  Cromh.  332.  Wall  near 
Kinloch  Kannoch. 

G.  flocculosa  Turn.  &  Borr.  In  similar  situations  to  the 
preceding,  but  much  rarer.     88-  Ben  Lawers,  Cromh.  333. 

G.  folijrrliiza  Koerb.  On  rocks  and  boulders  amongst  the 
mountains.  88.  Near  summit  of  Ben  Lawers,  Phytol.  1843. 
Amulree  and  Birnam  Hill,  Lindsay  ex  Mudd,  120.  Near  Loch 
Tummel !,  Holmes.     89.  Spital  of  Glen  Shee,  Lindsay. 

Form  luxurians  Fr.  fil.  88.  Ben  Lawers  and  near  Tummel 
Bridge,  Cro7nh.  334. 

Cladoniace.s;. 

Bcsomyces  rufus  DC.  On  sandy  or  gravelly  banks  and  stones. 
Frequent  in  all  three  vice-counties. 

Var.  subsquamulosus  Nyl.  88.  Glen  Lochay,  Schiehallion, 
and  Eannoch!,  Cromh.  111.     Ben  Chalum,  at  3000  ft. 

B.  placophyllus  Ach.  On  gravelly  soil  in  upland  moorland 
districts.  87.  Loch  Katrine,  Jones  ex  Carroll  in  J.  Bot.  1865, 
286.  88.  Ben  Lawers,  Jones  ex  Carroll,  ib.  89.  Falls  of 
Bruar,  Cromh. 

B.  roseus  Pers.  On  damp  gravelly  turfy  soil  Frequent  in  all 
three  vice-counties.     It  ascends  to  2300  ft.  on  Ben  Chalum. 

Icmadophila  aruginosus  DC.  On  damp  turfy  soil  and  rotten 
stumps  of  trees.  Frequent  in  all  three  vice-counties.  It  ascends 
to  3500  ft.  on  Ben-y-Gloe,  and  to  above  2700  ft.  on  Ben  Vrackie. 

Pilophorus  cereolus  Nyl.  On  moist  shady  rocks  in  upland 
situations.     88.  Ben  Lawers,  Cromh.  115. 

P.  strumaticus  Nyl.  On  shady  ledges  of  schistose  rock. 
88.  Glen  Lyon,  Cromh.  115. 

Stereocaulon  coralloides  Fr.  On  siliceous  rocks  and  boulders. 
Frequent  in  all  three  vice-counties.  Although  usually  rupestral, 
was  seen  growing  on  the  trunk  of  Piyius  sylvestris  near  Loch 
Eannoch  in  July,  1910.     It  ascends  on  Ben  Laoigh  to  3400  ft. 

S.  Delisei  Bory.  Among  mosses  on  granite  boulders.  88- 
Near  Loch  Eagh,  Eannoch  Moor,  sterile.  Cromh.  in  J.  Bot. 
1885,  195. 

[S.  iMscliale  Fr.  Eeported  from  Ben  Lawers  {Phytol.  1843) 
and  near  Birnam,  Dunkeld  {Leight.  ed.  1,  77),  but  probably  con- 
founded with  the  next,  and  therefore  requiring  confirmation.] 

S.  evoliUum  Graewe.     On  rocks  and  walls  in  upland  districts. 
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Common  in  all  three  vice-counties.  The  highest  stations  we  have 
noted  are  2750  ft.  on  Meall  Chuirn,  3000  ft.  on  Ben-a-Chroin,  and 
2800  ft.  on  Ben-y-Gloe,  but  it  probably  ascends  higher. 

S.  tomentosuvi  Fr.  Gravelly  stony  places  amongst  the  moun- 
tains, ascending  to  3500  ft.  or  higher  on  Ben  Lawers.  88.  Ben 
Lawers  !,  Lindsay  ex  Lekjht.  ed.  1,  78.  Ben  Laoigh,  Travis. 
89.  Ben  Vrackie,  at  2700  ft. 

S.  alinnum  Lamy.  In  similar  situations  to  the  preceding. 
88.  Summit  of  Ben  Lawers!,  Birnam  Hill,  and  Blaeberry  Hill, 
near  Perth,  Lindsay  ex  Mudd,  66.  King's  Seat,  Killin,  Watson. 
Am  Binnein  and  Ben  More,  at  3500  ft.  Ben  Laoigh.  89.  Ben 
Vrackie. 

S.  denudatum  Floerke.  On  rocks  and  boulders  in  upland  and 
alpine  situations.  Frequent  in  all  three  vice-counties.  It  ascends 
to  3200  ft.  on  Ben  Chalum,  3300  ft.  on  Ben  Laoigh,  3750  ft.  on 
Ben  More,  and  3900  ft.  on  Ben  Lawers. 

Form  validum  Lamy.  88.  Ben  Lawers,  Gromb.  120.  Ben 
More,  at  3750  ft.,  1905. 

Form  capitatum  Flot.     88.  Ben  Lawers,  Cromb.  121. 

Var.  pulvinatiwi  Flot.  88.  Ben  Lawers  (Phytol.  1813,  as 
S.  botrjjosum,  which  has  not  been  detected  in  Britain).  Creag- 
na-Caillich ;  and  Loch  Eagh,  Rannoch  Moor,  Cromb.  Ben  More, 
1905.     89.  Ben  Vrackie,  1912. 

*S'.  condensatum  Hoffm.  Rocks  and  turf-covered  walls,  ascend- 
ing to  the  cairn  on  Ben  Lawers,  3990  ft.  87.  Glen  Falloch. 
88.  Aberfeldy,  Cromb.   Ben  More,  Ben  Lawers,  and  Meall  Chuirn, 

1912.  89.  Glen  Fender,  Cromb.     Above  Moulin. 

Var.  condyloideum  Nyl.  88.  Ben  Lawers,  Cromb.  ex  Leight. 
ed.  1,  80.     89.  Glen  Fender,  Cromb. 

S.  pileatum  Ach.  On  rocks.  88.  Ben  Lawers,  Holl  ex  Leight. 
ed.  1,  80.     Glen  Lochay  and  Glen  Ample,  Cromb. 

Leprocaulon  nanum  Nyl.  On  earth  in  the  crevices  of  rocks 
and  on  walls  and  banks.  88.  Glen  Lochay  !,  Hall  ex  Leight.  ed.  1, 
80.  89.  "  Near  Perth  in  Den  of  Balthayock  and  in  various  other 
glens  and  ravines  among  the  Sidlaw  Hills,  "Lindsay,  262.  Stenton 
Hill,  Dunkeld,  Lindsay  ex  Mudd,  67. 

Pycnothclia  papillaria  Duf.  On  the  ground  in  dry  exposed 
places  on  mountains  or  moors,  ascending  to  2100  ft.  on  Ben 
Lawers.  87.  Near  the  head  of  Glen  Falloch,  1913.  88.  Rare 
on  Ben  Lawers  !,  Phytol.  1813.  Rannoch,  Cromb.  89.  Ben 
Vrackie,  at  1400  ft. 

Cladonia  firma  Nyl.     88.  King's  Seat,  near  Killin,  at  2800  ft., 

1913,  Watson. 

C.  pyxidata  Fr.  On  banks,  walls,  rocks,  and  about  the  roots 
of  trees.  Frequent  in  all  three  vice-counties  and  very  variable, 
several  "forms"  sometimes  occurring  in  the  same  group  of 
plants,  sucli  as  form  simplex  Roth.,  form  costata  Flk.,  and  form 
syntheta  Ach. 

Form  lophyra  Coem.     88.  Rannoch,  Cromb.  130. 

Yav.  poc ilium  Fr.  88.  Killin  and  Rannoch,  Crowi.  130.  Glen 
Lyon.     89.  Invergowrie,  S.  Wilson. 
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Var.  c/iZorop/i(«ft  Floerke.  88.  Eannoch,  C/'owi&.  131.  89.  Blair 
Atholl,  Cro7nb.     Pitlochry,  1912. 

-■'Form  lepidopJiora  Floerke.     88.  Near  Fortingal. 

Form  myriocarpa  Cromb.    88.  Achmore,  near  Killin,  Cromb.  ih. 

C.  pityrea  Floerke.  Heathery  banks,  dead  stumps  of  trees, 
&c.  88.  Eannoch,  Cromb.  133.  89.  Near  Bridge  of  Cluny, 
Pitlochry. 

Form  hololepis  Floerke.     88.  Glen  Lochay,  Cromb.  ib. 
■'C.   Lamarkii   Nyl.       On   the   ground   amongst   mosses,    &c. 
89.  MouHn,  near  Pitlochry,  1912. 

Form  Isignyi  Nyl.  88.  Near  the  Falls  of  Tummel,  Cromb. 
134.     South  side  of  Loch  Eannoch. 

C.  fimbriata  Fr.  Mossy  banks,  tree  roots,  &c.  87.  Glen 
Falloch.  88.  Kilhn !,  Cromb.  135.  Near  Fearnan.  89.  Blair 
Atholl,  Cromb.     Moulin  and  Pitlochry,  1912. 

Var.  conista  Nyl.  88.  Killin,  Cromb.  136.  Glen  Lyon. 
89.  Invergowrie,  S.  Wilson. 

Form  exigua  Cromb.  89.  Invergowrie,  S.  Wilson.  Pitlochry 
and  Dunkeld. 

Var.  tubceformis  Fr.  88.  Glen  Lochay!  and  Eannoch,  Cromb. 
136.     89.  Gien  Tilt.     Strelitz  Wood,  near  Cargill,  1914. 

C.  fibula '^yl.  In  similar  situations  to  the  preceding.  88.  Glen 
Lochay,  near  Killin,  Cromb.  137.     Achmore,  near  Killin,  1913. 

"Form  abortiva  Cromb.      88.  South  side  of  Loch  Eannoch, 
1905.     Near  Fortingal.     Allt  Dubh  Ghalair  near  Killin. 

Var.  subcornuta  Nyl.     88.  Killin,  Cromb.  138. 

Form  nemoxyna  Nyl.  88.  Killin,  Cromb.  ih.  89.  Pass  of 
KiUiecrankie. 

Var.  radiata  Nyl.     88.  Glen  Lochay,  near  Killin,  Cromb.  139. 

0.  gracilis  Hoffm.  Amongst  mosses  on  rocky  peaty  ground. 
Common  in  all  three  vice-counties.  It  ascends  on  Ben  More  to 
3480  ft.,  and  on  Ben  Chalum  to  3200  ft. 

Form  abortiva  Schaer.  88.  Eannoch,  Cromb.  140.  Ben 
Eachan,  Watson.  Meall-na-Saone,  at  2300  ft.  89.  Near  Bridge 
of  Cluny,  Pitlochry. 

Var.  hybrida  Schaer.    88.  By  Loch  Tay,  near  Killin,  Cromb.  141. 

C.  cornuta  Fr.  87.  Sherriffmuir,  near  Stirling,  Cromb.  142. 
88.  Eannoch,  Cromb.     89.  Pass  of  KiUiecrankie,  1912. 

Form  clavulus  Fr.     88.  Eannoch,  Cromb.  ib. 

C.  ochrochlora  Floerke.  Eotten  tree  trunks  and  turfy  ground 
in  wooded  upland  districts.  87.  Loch  Katrine,  Cromb.  142. 
88.  South  side  of  Loch  Eannoch. 

Form  ceratodes  Floerke.     88.  Eannoch,  Cromb.  143. 

C.  verticillata  Floerke.  Heathy  banks  and  mossy  rocks. 
88.  Glen  Lochay,  near  Killin,  Cromb.  143.  King's  Seat,  Killin, 
and  Ben  Lawers,  at  3900  ft.,  Watson.     Meall-na-Saone. 

C.  cervicornis  Schaer.  Eocky  and  heathy  ground  on  mountains 
and  moors.  Common  in  all  three  vice-counties,  ascending  to  the 
summits  of  Ben  Lawers  and  Ben-y-Gloe. 

Form  stijMta  Nyl.  87.  Glen  Falloch,  at  1000  ft.  88.  Loch 
Eagh,  Eannoch,  Cromb.  144.     Eannoch  Moor. 
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"Form  hasina  Cromb.     89.  Summit  of  Ben  Vrackie  (2700  ft.). 

C.  soholifera  Nyl.  On  mossy  rocks  and  boulders.  87.  Ben- 
a-Chroin,  at  2200  ft.  88.  Glen  Lochay  and  Eannoch,  Crovih.  145. 
Ben  Chalum.  Near  Fortingal.  Banks  of  the  River  Tummel,  1912. 
89.  Ben-y-Gloe  and  Glen  Tilt. 

C.  macrophylla  Nyl.  On  rock  ledges  amongst  the  mountains. 
88.  Creag-na-Caillich,  Cromb.  145.  Auchlyne  West  Burn,  Meall- 
na-Saone,  at  1950  ft. 

*C  degenerans  Floerke.  On  the  ground  on  mountains  or 
moors.  88.  South  side  of  Loch  Rannoch.  89.  Ben-y-Gloe,  at 
about  3000  ft.,  1912. 

Form  haplotea  Floerke.     87.  Pass  of  Leny,  Cromb.  146. 
='=Form  pleolepidea  Nyl.     89.  At  above  3000  ft,  on  Ben-y-Gloe, 
May,  1912. 

Var.  anomma  Floerke.     88.  Creag-na-Caillich,  Croynb.  147. 

C.  trachijna  Nyl.  In  similar  situations  to  the  preceding. 
88.  Rannoch,  Cromb.  147. 

C.  coralloidea  Nyl.  On  wet  mountain  heaths.  88.  Ben 
Lawers,  Cromb.  148.  A  spadiceous  form  occurs  on  Ben  Lawers, 
Watson. 

C.  lepidota  Nyl.  form  hypophylla  Cromb.  On  earth  amongst 
rocks  in  upland  districts.  87.  Damyat,  near  Stirling.  88.  Creag- 
na-CailHch  and  Loch  Eagh,  Cromb.  149.     Ben  Lawers. 

C.  furcata  Hoffm.  Heathy  and  rocky  ground  and  earth-covered 
walls.     Frequent  in  all  three  vice-counties. 

Form  exilis  Mudd.     88.  Glen  Lochay,  near  Killin,  Croynb.  150. 

Var.  coryynbosa  Nyl.  88.  Glen  Lochay  and  Rannoch,  Cromb. 
151. 

Var.  spinosa  Hook.  Frequent  in  all  three  vice-counties.  As- 
cends on  Ben  Chalum  to  3200  ft. 

C.  racemosa  Nyl.     Damp  peaty  soil  on  mountains  and  moors. 

87.  The  Trossachs.  Ben  Laoigh.  88.  Glen  Lochay  and  Rannoch, 
Croynb.  152.  Ben  Lawers  !,  at  over  3900  ft.,  Watson.  Meall-na- 
Saone  and  Meall-nan-Tarmachan. 

Form  recurva  Floerke.  88.  Creag-na-Caillich  and  Rannoch, 
Croynb.  152.  Ben  Lawers,  at  over  3900  ft.,  Watson.  Am  Binnein, 
at  3700  ft. 

C.  pungens  Floerke.  On  the  ground  on  heaths  and  in  stony 
places.  88.  Blaeberry  Hill,  Perth,  Lindsay  ex  Leight.  ed.  1,  56. 
Achrioch,  Tyndrum,  Watson. 

C.  crispata  Nyl.  On  the  ground  on  mountains.  88.  Am 
Binnein.     Ben  Chalum.     89.  Ben-y-Gloe,  Croynb.  155. 

C.  ccnotea  Schaer.  On  rotten  stumps  of  trees.  88.  Black 
Wood  of  Rannoch,  Cromb.  155. 

"C.  scabriuscula  Nyl.      Amongst  mosses  on  rocks  and  walls. 

88.  South-east  side  of  Loch  Earn,  1914. 

C.  squamosa  Hoffm.  On  mossy  peaty  ground  and  on  rocks  in 
woods.  87.  Loch  Katrine  and  Bracklinn,  Cro)nb.  LicJienes,  20. 
88.  Rannoch  I  and  Loch  Tay,  Cromb.  Ben  Lawers,  at  over 
3900  ft.,  Watson.    Loch  Tummol.    89.  Pitloclu-y  and  Ben-y-Gloe. 

Form  cucullata  Nyl.     87.  Near  Locli  Voil,  1912. 
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G.   adspersa  Nyl.      In   similar   situations    to  the  preceding. 

88.  Eannoch,  Cronib.  158. 

C.  subsquamosa  Nyl.     On  mossy  rocks,  rotten  wood,  &c.     87. 

Near  the  foot  of  Loch  Katrine,  1912.     88.  Eannoch,  Cromb.  158. 

■■'C.  asperella  Cromb.     On  heaths,  mossy  places,  in  woods,  &c. 

89.  Strelitz  Wood,  near  Cargill. 

C.  ccp.spititia  Floerke.  In  similar  situations  to  the  preceding. 
87.  Loch  Katrine,  Cromb.  in  height,  ed.  1,  60.  88.  Eannoch, 
Cromb.     89.  Near  Pitlochry  and  Loch  of  Lows. 

C.  delicata  Floerke.  On  rotten  tree  stumps,  &c.  88.  Creag- 
na-CaiUich,  Cromb.  161.  Bank  of  Tummel.  89.  Near  Pitlochry 
and  Loch  of  Lows. 

C.  coccifera  Schaer.  Peaty  banks  on  mountains  and  moors, 
ascending  to  the  cairn  on  Ben  Lawers,  3990  ft.  Frequent  in  all 
three  vice-counties  in  the  typical  state  (form  stemmatina  Ach.). 

Form  asotea  Mudd.  87.  Ben-a-Chroin,  at  2800  ft.  88.  Ean- 
noch, Cromb.  162. 

Form  coruucopioides  Fr.  fil.  88.  Eannoch,  Cromb.  ib.  King's 
Seat,  at  2700  ft.,  Watson. 

*Form  tenuipes  Del.     89.  Scone,  near  Perth,  S.  Wilson,  1911. 
*Form  extensa  Ach.      88.  Eannoch  Moor,   1911.      Meall-na- 
Saone. 

Form  incrassata  Fr.  88.  Eannoch,  Cromb.  163.  Achmore 
Woods,  Killin. 

Form  alpina  Wain.     88.  Ben  Laoigh,  at  3300  ft.,  1911. 

C.  pleurota  Cromb.  On  the  ground  amongst  mosses  on  moors 
and  in  woods.  88.  Eannoch,  Cromb.  163.  Ben  Lawers.  89. 
Ben  Vrackie,  1912. 

■■'C.  luteoalba  Wheld.  et  Wils.     Amongst  mosses  and  lichens  on 
subalpine  rocks.     88.  Moor  near  Eannoch  Station,  1910. 

C.  bellidiflora  Floerke.  On  peaty  ground  amongst  mosses  on 
mountains  and  moors.  88.  Ben  Lawers,  Hooker  in  height,  ed.  1, 
72.  Creag-na-CaiUich,  Dawson  Turner,  ib.  Eannoch,  Cromb. 
King's  Seat,  Killin,  and  Ben  Laoigh,  at  3600  ft.,  Watson.  Ben 
More,  Am  Binnein,  and  Meall-nan-Tarmachan.  89.  Ben  Vrackie 
and  Ben-y-Gloe. 

Form  subuliformis  (Wallr.)  Wain.    89.  Ben  Vrackie,  at  2700ft. 

Form  gracilenta  Floerke.     88.  Eannoch,  Cromb.  164. 

C.  deformis  Hoffm.  In  similar  situations  to  the  above,  and 
sometimes  growing  with  it.  88.  Creag-na-Caillich  and  Eannoch, 
Cromb.  165.  Glen  Lyon  and  Loch  Laidon.  89.  Very  fine  on 
Ben-y-Gloe,  ascending  to  the  summit. 

"Form  gonecha  Nyl.     88.  Ben  Cruichben,  Killin,  1913. 

Form  pulvinata  Nyl.  88.  Eannoch,  Cromb.  166.  89.  Craig- 
y-Barns,  Dunkeld,  Cromb.  166.  Near  Moulin,  Pitlochry,  and  on 
Ben-y-Gloe. 

C.  digitata  Hoffm.  On  mossy  tree  trunks  and  heathy  ground. 
87.  Loch  Voil  and  The  Trossachs.  88.  Creag-na-Caillich,  Cronib. 
166.  King's  Seat,  Killin,  at  2700  ft.,  Watson.  Eannoch.  89. 
Pitlochry  and  Glen  Tilt,  1912. 

Form  cucullata  Nyl.     87.    Near  Loch  Voil,  1912. 
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*Form  cerucha  Nyl.  87.  The  Trossachs,  1912.  88.  South-east 
side  of  Loch  Earn,  1914. 

C.  macilenta  Hoffm.  On  mossy  tree  trunks,  rotten  stumps, 
and  peaty  banks.     Frequent  in  all  three  vice-counties. 

Form  stnjacella  Nyl.  87.  Near  Aberfoyle,  1914.  88.  Loch 
Tummel,  Cromh.  168.     South  side  of  Loch  Eannoch. 

Form  clavata  Fr.  87.  Pass  of  Leny.  Glen  Devon,  1914. 
88.  Creag-na-Caillich  and  Eannoch,  Cromh.  168. 

Var.  scabrosa  Nyl.  87.  The  Trossachs.  Near  Loch  Voil. 
88.  Glen  Lochay  and  Eannoch,  Cromh.  169. 

Form  intumescens  Cromb.  88.  Eannoch  !,  Cromh.  169.  89. 
Ben-y-Gloe,  1912. 

Var.  coronata  Nyl.     Frequent  in  all  three  vice-counties. 

Form  carcata  Nyl.  89.  Craig-y-Barns,  Dunkeld,  Lindsay  ex 
Leight.  ed.  3,  64.     Falls  of  Bruar,  Cromh.     Ben  Vrackie,  1912. 

C.  hacillaris  Nyl.  On  bare  peaty  soil  in  mountain  districts. 
88.  Glen  Lochay  and  Eannoch,  Cromh.  172. 

Form  pityropoda  Nyl.     88.  Eannoch,  Croynh.  172. 

Var.  suhcoronata  Nyl.  88.  Glen  Lochay,  Cromh.  ih.  Near 
Loch  Laidon,  Eannoch  Moor. 

G.  Floerkeana  Fr.     Bare  peaty  soil  on  mountains  and  moors. 

88.  Creag-na-Caillich,   Cromh.    173.      Ben   Chalum.      By  Loch 
Laidon,  Eannoch  Moor. 

Form  trachypoda  Nyl.  Commoner  than  the  type.  Not  un- 
frequent  in  all  three  vice-counties.  It  ascends  to  1700  ft.  on  Ben 
Vrackie. 

Cladina  rangiferina  Nyl.  Turfy  and  heathery  ground  on 
mountains  and  moors.  88.  Glen  Lochay,  Ben  Lawers,  and 
Eannoch  Moor,  Cromh.  174.  Meall  Chuirn,  Watson.  Near  the 
summit  of  Am  Binnein.  Banks  of  the  Tummel.  89.  Plentiful 
on  Ben  Vrackie  above  2700  ft.     Ben-y-GIoe  up  to  3500  ft. 

C.  sylvatica  Nyl.  Heaths  and  moorlands.  Common  in  all 
three  vice-counties.  It  ascends  on  Ben  Laoigh  and  Ben-y-Gloe 
to  3500  ft. 

Form  tenuis  Lamy.     88.  Eannoch,  Cromh.  176.    Ben  Chalum. 

Form  lacerata  Nyl.  88.  Eannoch  Moor,  Cromh.  ih.  Meall- 
nan-Tarmachan,  at  3400  ft. 

Var.  grandis  Cromb.     88.  Eannoch  Moor,  Cromh.  ih. 

Form  portcntosa  Leight.  88.  Eannoch  Moor,  Cromh.  177. 
Am  Binnein. 

Var.  alpestris  Nyl.  88.  Glen  Lochay.  Near  summit  of  Am 
Binnein,  1911. 

Form  pumila  Leight.  88.  Eannoch,  Cromb.  111.  Meall-na- 
Saone. 

■''C.impexa^Qxm,  Mossy  ground  on  wet  moorlands.  88.  Shores 
of  Loch  Laidon,  Eannoch  Moor,  1911. 

C.  uncialis  Nyl.  Amongst  mosses  on  mountains  and  moors, 
ascending  to  over  3000  ft.  Frequent  in  all  three  vice-counties. 
"  Not  uncommon  in  Bi'eadalbane,"  Phytol.  1843. 

Form    bolacina   Cromb.      88.    Eannoch    Moor,   Cromb.    178. 

89.  Ben-y-Gloe. 
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Form  hp-osa  Del.     88.  Eannoch  Moor,  Cromb.  179. 

Form  adunca  Cromb.  88.  Creag-na-Caillich  and  Eannoch 
Moor,  Cromb.  179.  Ben  Chuirn,  Ben  Lui,  and  Ben  Lawers, 
WatsoJil     89.  Ben-y-Gloe. 

*Form  integerrima  Wain.     88.  Ben  Laoigh,  at  3300  ft. 

Form  turgescens  Cromb.  Frequent  on  the  mountains.  87. 
Head  of  Glen  Falloch,  at  2000  ft.  88.  Ben  Lawers  !  and  Eannoch, 
Cromb.  179.  Ben  More,  at  3100  ft.  Ben  Chalum  and  Ben 
Cruichben.     Eannoch  Moor.     89.  Ben-y-Gloe,  at  2700  ft. 

Form  obttisata  Ach.  87.  Ben-a-Chroin,  at  3000  ft.  88.  Creag- 
na-Caillich  and  Eannoch  Moor,  Cromb.  180.  Ben  Chalum,  at 
3000  ft. 

=''Form  subobtusata  Arn.      88.  Eannoch  Moor.      89.    Ben-y- 
Gloe,  at  3000  ft.,  1912. 

C.  amaurocraa  Nyl.  Damp  heaths  on  mountains  and  moors. 
88.  Eannoch  Moor,  Cromb.  180.  Ben  Chalum,  at  3000  ft. 
Meall  Chuirn,  at  1500  ft. 

C.  destricta  Nyl.  Exposed  mountain  summits  and  elevated 
moorlands.  88.  Ben  Lawers,  Cromb.  181.  Meall-na-Saone,  at 
2300  ft.     89.  Ben-y-Gloe,  1912. 

Tliamnolia  vermicularis  Schaer.  On  the  ground  or  amongst 
mosses  on  exposed  mountain  summits  and  ridges,  descending  to 
2700  ft.  on  Ben  Vrackie.  87.  South  side  of  Am  Binnein,  at 
3500  ft.,  1913.  88.  Ben  Lawers !,  Turner  ex  Hook.  65.  Creag- 
na-Caillich,  Cromb.  North  side  of  Am  Binnein,  at  3750  ft.  Ben 
Laoigh  and  Meall  Chuirn.  89.  Ben  Vrackie  !,  Cromb.  Ben-y- 
Gloe,  at  3500  ft. 

CCENOGONIACE^. 

Co&nogonium  ebeneum  A.  L.  Sm.  On  roots  in  damp  shady 
places.  87.  TheTrossache.  QQ.  KiWm,  Smith,  ^.  Glen  Lochay, 
South-east  side  of  Loch  Earn,  1914.  Mr.  Watson  has  found 
corticole  examples  near  KiUin.  The  specimens  were  named  by 
Miss  Smith. 

Bacodium  rupestre  Pers.  Damp  perpendicular  or  overhanging 
rocks.  88.  KilHn,  Smith,  4.  Achrioch,  Tyndrum,  Watso7i. 
Banks  of  Eiver  Tummel.     89.  Dunkeld.     Ben  Vrackie,  at  2700  ft. 

Lecideace^. 

Gyalecta  cupularis  Schaer.  On  rocks,  preferring  those  that 
are  calcareous ;  more  rarely  on  mosses.  88.  Ben  Lawers,  Phytol. 
1841.  Creag-na-Caillich  and  Craig  TuUoch,  Cromb.  Ben  Laoigh 
at  2000  ft.  89.  Glen  Tilt,  on  rocks  near  Clach  Glas  Bridge, 
1912. 

G.  foveolaris  Schaer.  Encrusting  mosses  on  the  ground  in 
subalpine  and  alpine  situations.  88.  Summit  of  Ben  Lawers, 
Carrol  &  Jones,  in  J.  Bot.  18G6,  23.  Finlarig,  near  Killin,  Roll  ex 
height,  ed.  1,  334.     Creag-na-Caillich,  Smith,  7. 

G.  geoica  Ach.  On  calcareous  soil  among  rocks  and  on  wall 
tops.  88.  Ben  Lawers,  Jones  ex  Cromb.  Lichenes,  62  Creag-na- 
Caillich,  Smith. 
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G.  corticola  A.  L.  Sm.  On  pine  trunks.  Eare  or  overlooked. 
88.  Creag-na-Caillich,  Cromh.  in  Grev.  xxii.  8. 

Lecidea   lurida   Ach.      On    calcareous    soil   amongst   rocks. 

87.  South  side  of  Am  Binnein,  1913.  88.  Ben  Lawers,  Jones 
ex  Mudd,  170. 

L.  (jlohifera  Ach.  On  the  ground  and  in  crevices  of  rocks  on 
mountains.  88.  Ben  Lawers,  Jones  &  Carroll  ex  Cromh.  Lichenes, 
64.     89.  Ben  Vrackie,  at  2400  ft. 

L.  rubiformis  Wahl.     In  similar  situations  to  the  preceding. 

88.  Summit  of  Ben  Lawers,  Jones  d-  Carroll  in  J.  Bot.  1865,  289. 
L.  rhizobola  Nyl.     On  the  ground  amongst  rocks  in  alpine 

situations.  88.  Summit  of  Ben  Lawers,  rare,  Jones  ex  Carroll, 
J.  Bot.  1865,  289. 

L.  glaucolepidea  Nyl.  On  peaty  ground  amongst  the  moun- 
tains.    87.  Glen  Falloch,  Smith,  14.     88.  Rannoch,  Smith,  14. 

L.  deciinens  Ach.  On  calcareous  soil.  88.  Ben  Lawers, 
3Iaingay  ex  Mudd,  171.  Killin,  Cromh.  Lichenes,  76.  Creag-na- 
Caillich,  Smith,  16.     89.  Ben  Vrackie,  at  2700  ft.,  1912. 

L.  lugiihris   Sommerf.      On  micaceous   rocks   and  boulders. 

88.  Ben  Lawers,  Macmillan  ex  height,  ed.  1,  255.  Craig  Tulloch, 
Cromh.  Rannoch,  Stirt.  in  Scottish  Nat.  1880,  1.  89.  Glen 
Fender,  Cromh.  in  Grev.  i.  170. 

Var.  luguhrior  A.  L.  Sm.     88.  South  side  of  Loch  Rannoch. 

89.  Glen  Fender,  Cromh.  ex  Smith,  17. 

L.  prostratula  Stirt.  On  rocks.  88-  Craig  Var  near  Kinloch 
Rannoch.     Stirt.  in  Scottish  Nat.  1880,  2. 

L.  confer  tula  Qtirt.  On  rocks.  89.  Near  Killiecrankie,  Siir^. 
in  Trans.  Glasgow  Soc.  Nat.  1875-86. 

L.  hypocyanea  Stirt.  On  the  ground  amongst  the  mountains. 
88.  At  the  foot  of  Ben  Lawers,  Stirt.  in  Scottish  Nat.  1880,  2. 

L.  lucida  Ach.  Shaded  rocks,  and  more  commonly  on  stones 
in  walls.  Frequent  in  all  three  vice-counties.  "  Plentiful  and 
well  fruited.  Glen  Fender,"  Cromh.  in  Grev.  i.  170. 

Form  thiotea  Ach.  88  or  89  '?  Falls  of  Tummel,  1871.  Cromh. 
in  Grev.  i.  170. 

L.  phceops  Nyl.  On  rocks,  chiefly  schistose,  usually  near 
water,  in  mountainous  districts.  88.  Ben  Lawers,  with  form 
major  Nyl.  Cromh.  Lichenes,  66.  Ben  Cruichben,  Killin,  at 
y200  ft.,  1913. 

L.  lithophiliza  Nyl.  On  schistose  rocks  and  walls.  88.  Crian- 
larich,  Ben  Lawers  and  Craig  Tulloch,  Smith,  21. 

L.  coarctata  Nyl.  On  walls  and  rocks.  87.  Glen  Falloch. 
88.  Shore  of  Loch  Tummel,  1912.  89.  Bridge  of  Cluuy,  near 
Pitlochry,  1912. 

Var.  elacista  Cronib.  The  most  frequent  form  at  low  altitudes. 
88.  Killin,  Piggott  ex  Lcight.  ed.  1,  279.  Craig  Tulloch,  Cromh. 
Ben  Lawers,  Smith,  23.  Birnani  Hill,  Lindsay.  South-east  side 
of  Loch  Earn,  1914.     89.  Glon  Tilt. 

■^Form  cotaria  Cromb.     88.  Ben  Laoigh,  at  2500  ft.,  1911. 

Var.  glehulosa  Cromb.  {Lichen  glebulosus  Sm.  and  Lecidea 
coarctata  form  ornata  Leight.)     Rocks  and  walls  and  on  earth, 
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ascending  to  3800  ft.  on  Ben  Lawers.     88.  Ben  Lawers  !  Holl  ex 
Leight.  ed.  1,  280.     Craig  Tulloch,  Cromb.     Near  Killin,  Watson. 
Ben  Chalum.     89.  Kinnoull  Hill,  Lindsay  ex  Leight.  ed.  1,  280. 
L.  Brujeriana  Nyl.     On  schistose  rocks  in  mountain  districts. 

88.  Ben  Lawers,  Smith,  25. 

L.  granulosa  Schaer.  Bare  peaty  ground  on  moors ;  some- 
times on  stumps  of  dead  firs.  Frequent  in  moorland  parts  of  all 
three  vice-counties,  as  also  is  the  var.  escharoides  Schaer.  The 
latter  at  over  3900  ft.  on  Ben  Lawers,  Watson. 

L.  flexuosa  Nyl.  Old  palings  and  stumps  of  trees,  especially 
larch.  87.  Glen  Falloch,  Cro?^^.  88.  Killin!  Cronib.  ex  Leight. 
ed.  1,  260.     Creag-na-Caillich  and  Achmore,  Smith,  27. 

Form  ceruginosa  Leight.     88.  Killin,  Croynh.  Lichenes,  66. 

L.  gelatinosa  Floerke.  On  bare  ground  or  creeping  over 
mosses.     87.  Glen  Falloch.     88-  Aberfeldy,  Smith,  28. 

L.  demissa  Th-.  Fr.  On  peaty  and  gravelly  soils  and  earth- 
capped  walls,  more  rarely  on  schistose  rocks.  Probably  frequent. 
It  ascends  to  3600  ft.  or  higher.  88.  Ben  Lawers !  Cromh.  ex 
Leight.  ed.  1,  250.  Crianlarich  !,  Holl,  ib.  Creag-na-Caillich  and 
Loch  Ericht,    Smith,   30.      Near   the  summit   of   Ben   Laoigh. 

89.  Ben-y-Vrackie  and  Ben-y-Gloe. 

L.  uliginosa  Ach.  Peaty  and  sandy  soil,  and  mossy  stumps  of 
trees.     Frequent  in  all  three  vice-counties. 

Var.  Mimosa  Ach.  88.  Ben  Lawers  and  Eannoch,  Smith,  31. 
Ben  Lawers,  at  3940  ft.,  1913. 

L.fuliginea  Ach.  On  old  palings  and  dead  wood.  87.  Glen 
Falloch,  Smith,  32.  88.  Ben  Lawers  and  Creag-na-Caillich, 
Smith,  32.  89.  Glen  Tilt.  Near  Loch  of  Butterston,  Dunkeld, 
1912. 

L.  perobscura  Nyl.  On  old  fir  palings.  88.  Near  Killin,  but 
sparingly,  1873.     Cromb.  in  Grev.  ii.  140. 

L.  vernalis  Ach.  On  decayed  mosses  on  the  ground,  and  on 
rocks  in  alpine  situations.  88.  Near  the  summit  of  Ben  Lawers, 
Jones  ex  Carroll,  J.  Bot.  1865,  290.  Above  Lochan-a-Chait, 
Smith,  33. 

L.  minor  Nyl.  On  the  smooth  bark  of  trees.  88.  Finlarig, 
Smith,  33. 

L.  tenebricosa  Nyl.     On  tree  trunks  in  wooded  upland  districts. 

87.  Glen  Falloch,  Smith,  35.     88.  Finlarig,  near  Killin,  Smith,  35. 
L.  cuprea   Sommerf.      On  the  ground   in   alpine  situations. 

88.  Near  the  summit  of  Ben  Lawers,  Cromb.  Lichenes,  68. 

L.  Berengeriana  Th.  Fr.  Encrusting  decayed  mosses  on  the 
ground  on  mountains.  88.  Near  the  summit  of  Ben  Lawers ! 
Carroll  &  Jones  in  J.  Bot.  1866,  22. 

Var.  lecanodes  Nyl.    88.  Ben  Lawers,  1871,  Stirt.  in  Grev.  ii.  71. 

L.  ciipreiformis  Nyl.  In  similar  situations  to  the  preceding. 
88.  Above  Lochan-a-Chait,  Jones  d  Cromb.  ex  Cromb.  Lichenes,  68. 

L.  ochrococca  Nyl.  On  trunks  of  trees  in  wooded  mountain 
districts.      87.  Glen    Falloch,    Carroll   in    J.    Bot.    1865,    286. 

88.  Ben    Lawers   and    Black    Wood   of   Rannoch,    Smith,    36. 

89.  Glen  Tilt,  on  decorticated  stumps,  1912. 
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L.  sangnineoatra  Ach.  Creeping  over  mosses  on  rocks,  and 
more  rarely  on  dead  wood  in  mountain  districts.  87.  Glen 
Falloch,  Holl  ex  Leight.  ed.  1,  268.  88.  Ben  Lawers,  Jones  ex 
Carroll  in  J.  Bot.  1865,  286. 

L.  atrofusca  Nyl.     On  mossy  rocks  in  mountainous  districts. 

88.  Summit  of  Ben  Lawers,  Jones  d  Carroll  in  J.  Bot.  1866,  22 
(as  L.  fusca  Schaer.).  South  of  Loch  Tay,  Smith,  37.  Meall-na- 
Saone  at  2350  ft. 

Form  co?igesta  Cromb.     88.  Creag-na-Caillich,  Smith,  38. 

Var.  Templetoni  Wainio.    88.  Ben  Lawers,  Jones  ex  Mudd,  189. 

-L.  fuscorubens  Nyl.  On  calcareous  rocks  in  mountain  dis- 
tricts. 88.  Ben  Lawers,  Cromb.  Lichenes,  68.  Craig  Tulloch, 
Cromb.  Near  Fortingal,  Glen  Lyon,  1911.  Ben  Cruichben,  at 
3100  ft.,  1913. 

L.  albohyalina  Nyl.  On  smooth  bark  and  decorticated  trunks 
of  trees  in  mountainous  districts.    88.  Creag-na-Caillich,  Smith,  39. 

L.  immersa  Ach.  On  calcareous  rocks.  88.  Ben  Lawers, 
Cromb.  Lichenes,  81. 

L.  ochracea  Wedd.  On  calcareous  rocks.  88.  Ben  Lawers, 
Smith,  41. 

L.  tiirgidula  Fr.  On  old  palings  and  dead  stumps  of  trees. 
87.  Glen  Falloch,  Smith,  41.  88.  Killin,  Cromb.  Lichenes,  69. 
Black  Wood  of  Kannoch,  Smith,  ib.  89.  Killiecrankie,  Cromb.  in 
Grev.  i.  170.     Glen  Fender,  Smith,  ib. 

Var.  endopella  Cromb.  89.  Glen  Fender,  Cromb.  in  J.  Bot. 
1871,  178. 

Var.  pithyophila  Nyl.     88.  Achmore  and  Killin,  1872,  Cromb. 

89.  Glen  Fender,  Cromb.  in  J.  Bot.  1873,  134. 

L.  filamentosa  Stirt.  On  worked  wood.  88.  Near  Killin, 
Stirt.  in  Scottish  Nat.  1880,  2. 

L.  misella  Nyl.  On  old  fir  palings.  88.  Near  Loch  Tummel, 
1870,  Cromb.  in  Grev.  i.  172. 

L.  breadalbanensis  Stirt.  On  mosses  and  hepatics.  88.  Ben 
Lawers,  Stirt.  in  Trans.  Glasgow  Soc.  Nat.  1875,  87. 

L.  picila  Leight.  On  rocks  in  upland  districts.  88.  Craig 
Tulloch,  Smith,  47. 

L.  botnjiza  Nyl.  On  schistose  rocks.  88.  Ben  Voirlich,  1871. 
Stirt.  in  Grev.  ii.  71. 

L.  leptostigma  Nyl.  On  mica-schist  rocks.  88.  "On  a 
micaceous  weathered  boulder  near  Loch-na-Gat  on  Ben  Lawers, 
apparently  extremely  rare,"  Cromb.  in  J.  Bot.  1868,  49. 

L.  calpodes  ^iixt.  On  rocks.  89.  Killiecrankie,  Trans.  Glas- 
gow Soc.  Nat.  1875,  88. 

*L.  protrusa  Fr.      On  rocks  and  stones.      89.  Near  Moulin, 
Pitlochry,  1912. 

L.  parasema  Ach.  On  trunks  of  trees  and  old  palings.  Fre- 
quent in  all  three  vice-counties. 

■'■■■Form  tabescens  Stiz.     89.  Near  Pitlochry,  1912. 

Var.  limitata  Ach.  87.  The  Trossaclis.  88.  Glen  Lochay ! 
Killin,  Smith,  53. 

N'AX.  flavens  Nyl.     88.  Breadalbane,  Cromb.  q\  Leight.  ed.  1, 
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270.     Glen  Lochay  and  near  Kenmore.     89.  Glen  Tilt,  on  birch 
stumps. 

^    *Var.  elcBochroma  Ach.     88.  Near  shore  of  Loch  Tay,  Fearnan. 
Loch  Tummel  and  Loch  Earn,  1914. 

L.  latypea  Ach.  On  schistose  rocks.  88.  Ben  Lawers,  Jo7ies 
ex  M2uld,  202. 

L.  suhlatypea  Leight.  On  schistose  and  siliceous  rocks  on  or 
amongst  the  mountains,  ascending  to  3390  ft.  or  higher  on  Ben 
Lawers.  88.  Ben  Lawers  !,  Smith,  54.  Craig  Tulloch,  Cromb. 
ex  Leight.  ed.  1,  271.  Glen  Lochay,  1913.  89.  Glen  Fender, 
Cromh.  in  Grev.  170.     King's  Seat,  Sidlaw  Hills. 

L.  goniophila  Schaer.  On  rocks  and  walls,  ascending  to  over 
3700  ft.  88.  Creag-na-Caillich  and  Craig  Tulloch,  Smith,  55. 
Near  the  summit  of  x\m  Binnein,  1911.  Ben  Lawers.  89.  Glen 
Tilt,  Smith,  55. 

L.  inserena  Nyl.  On  mountain  rocks.  88.  Ben  Lawers, 
Smith,  55. 

*L.  asewa  Nyl.  On  schistose  rocks.  87.  The  Trossachs.  The 
thallus  is  more  continuous  than  usual,  judging  from  descriptions, 
and  the  spores  in  our  examples  measure  14  x  8  mm. 

L.  leucophcea  Nyl.  On  rocks  on  mountains  ascending  to  over 
3900  ft.  88.  Ben  Lawers,  Cromh.  ex  Leight.  ed.  3,  178  (under 
Lecanora).  Craig  Tulloch,  Cromh.  Rannoch,  Stirt.  in  Scottish 
Nat.  1880,  1.  Ben  Lawers  at  over  3900  ft.  Watson,  1912.  89. 
"  On  quartzose  boulders  near  the  summit  of  Cairn  Go  war," 
Cromh.  in  Grev.  i.  170. 

L.  nigroghmerata  Leight.  On  quartzose  rocks  in  alpine 
situations.  89.  Summit  of  Cairn  Gowar,  1870,  Cromb.  in  Grev. 
i.  170. 

L.  scotinodes  Nyl.  On  schistose  rocks.  88.  Craig  Tulloch, 
1871,  Cromb.  ex  Leight.  ed.  3,  330. 

L.  vitellinaria  Nyl.  Parasitic  on  the  thallus  of  Lecanora 
vitellina  on  rocks  and  walls.  88.  "  Base  of  Ben  Lawers  [near 
Lawers  Inn] ,"  Cromb.  Lichenes,  78.  Wall  in  Glen  Lochay,  1913. 
89.  Blair  Atholl,  Sviith,  60. 

L.  fuligi7iosaTa,y\.  On  siliceous  mountain  rocks.  88.  Crian- 
•larich,  Hall  ex  Leight.  ed.  1,  255.  Achmore,  Killin,  1913.  89. 
Glen  Fender,  Smith,  60. 

L.  arctica  Sommerf.  Encrusting  mosses  on  the  higher  moun- 
tains; ascending  on  Ben  Lawers  to  3900  ft.  87.  Ben  Laoigh  !, 
at  3700  ft.,  Watson.  Ben-a-Chroin,  1913.  88-  Ben  Lawers!, 
1860,  Adyn.  Jones  d:  Lindsay  ex  Micdd,  200.  Creag-na-Caillich, 
Smith,  61.  89.  Ben  Vrackie !,  Smith,  61.  Ben-y-Gloe,  at 
3500  ft.,  1912. 

L.  limosa  Ach.  On  earth  and  mosses  on  the  higher  mountains, 
occurring  up  to  3900  ft.  or  higher.  87.  Summit  of  Ben-a-Chroin. 
88.  Ben  Lawers  !,  Maingay  ex  Miuld,  200.  Ben  Laoigh  and  Ben 
Chalum.  89.  Cairn  Gowar,  Cromb.  in  Grev.  i.  170.  Ben-y-Gloe, 
at  3500  ft.,  and  Ben  Vrackie,  at  2700  ft.,  1912. 

L.  alpestris  Sommerf.  In  similar  situations  to  the  preceding, 
and  ascending  as   high.     87.    Ben-a-Chroin,  at  3050  ft.,   1913. 
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88.    Summit   of    Ben    Lawers!,    Jones   &   Carroll    in    J.   Bot. 
1866,  24. 

L.  subfitrva  Nyl.  On  micaceous  rocks  and  walls.  88.  Loch 
Earn  !  and  Ben  Lawers,  Smith,  62.  Craig  Tulloch,  Cromb.  ex 
Leight.  ed.  3,  250.  Creag-na-Caillich,  1913.  89.  Glen  Fender, 
Cromb.  in  Grev.  i.  170. 

L.  deparcida  Nyl.  On  stones,  upon  or  amongst  the  mountains, 
ascending  to  over  3800  ft.  88.  Choninish,  near  Tyndrum,  and 
summit  of  Am  Binnein,  1911.  89.  Summit  of  Ben-y-Gloe, 
Cromb.  in  Grev.  i.  62. 

L.  dealbatula  Nyl.  On  schistose  mountain  rocks.  88. 
Stronaclachich,  near  KilUn,  Cromb.  in  Grev.  iii.  23.  Lochan-a- 
Chait,  Smith,  63. 

L.  tabiclula  Nyl.  On  quartzose  alpine  rocks.  88.  Summit  of 
Am  Binnein,  1911.  89.  Summit  of  Ben-y-Gloe,  Cromb.  in  Grev. 
viii.  112. 

L.  jurana  Schaer.  On  calcareous  rocks.  87.  Ben-a-Chroin, 
at  2500  ft.,  1913.  88.  Craig  Tulloch,  Smith,  64.  Ben  Laoigh,  at 
3200  ft.     South-east  side  of  Loch  Earn. 

Form  dispersa  Arnold.  88.  On  schistose  stones,  Meall-na- 
Saone. 

L.  consentiens  Nyl.  On  schistose  alpine  rocks.  87.  Ben-a- 
Chroin.  88.  Near  summit  of  Ben  Lawers,  Jones  ex  Carroll  in 
J.  Bot.  1867,  255.  Above  Lochan-a-Chait,  and  (with  also  form 
circumcissa  Nyl.)  on  Creag-na-Caillich,  Smith,  65. 

L.  pancBola  Ach.     Siliceous   and  schistose   mountain   rocks. 

87.  Glen  Falloch,  Smith,  66.  88.  Ben  Lawers!,  Maingay  ex 
Mudd,  164.  Creag-na-Caillich  and  Crianlarich,  Smith,  66.  Above 
Lochan-a  Chait,  at  2900  ft.,  1913. 

L.  phaenterodes  Nyl.  On  alpine  rocks.  88.  Ben  Lawers, 
Cromb.  ex  Smith,  66. 

L.  areolata  Schaer.     On  schistose  rocks  in  mountain  districts. 

88.  Ben  Lawers,  Jones  ex  Cromb.  Lichenes,  82. 

L.  contigua  Fr.  On  rocks  and  stones.  Common  in  all  three 
vice-counties.     It  ascends  to  3990  ft.  on  Ben  Lawers. 

Form  nobilis  Fr.     88.  South-east  side  of  Loch  Earn,  1914. 

Form  leprosa  Leight.     88.  Bon  Lawers,  at  3200  ft.,  1913. 

Form  limitata  Leight.    88.  South-east  side  of  Loch  Earn,  1914. 

Var.  platycarpa  Fr.  87.  Ben  Laoigh !,  Watson.  88.  Amulree, 
Lindsay  ex  Leight.  ed.  3,  300.  Ben  Lawers!,  Smith,  68.  Meall- 
nan-Tarmachan,  Watson.     Ben  Laoigh,  at  3200  ft. 

Ynv.fiaviciciida'^yl.  87.  Glen  Falloch.  Ben  Laoigh,  Trav/s, 
also  Watson.  88.  Amulree,  Lindsay  ex  Leight.  ed.  1.  294.  Bon 
Lawers,   SmitJi,  68.     Ben  Chalum,   Ben  Laoigh    and  Kannoch. 

89.  Ben-y-Gloe. 

L.  sorediza  Nyl.  On  rocks.  87.  Tlio  Trossachs,  Smith,  69. 
Ben  Laoigh,  TFa^so/h  Near  Crianlarich,  1913.  88.  Bon  Laoigh, 
Watson.  Ben  Chalum,  at  3200  ft.  Glen  Lochay  and  Loch 
Tummel.     89.  Near  Dunkeld. 

"^L.  tenebrans  Nyl.     On  schistose  mountain  rocks.     88.  Moall 
Chuirn,  at  3007  ft.,  1912. 
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L.  alhoccerulescens  Ach.  On  rocks  and  walls.  87.  The 
Trossachs.  88.  Near  Achmore,  Killin  !,  S??i27/i,  70.  Ben  Laoigh, 
at  3000  ft. 

Var.  alpina  Schaer.  88.  Near  Loch  Tummel,  1912.  89. 
Ben-y-Gloe. 

Var.  flavocarulescens  (Ach.).  88.  Stream  near  Eannoch 
Kailway  Station,  1910.     Ben  Laoigh,  at  3200  ft. 

■■'L.  crustulata  Koerb.  On  siliceous  rocks.  87.  Ben  Laoigh, 
Watson.  Am  Binnein,  at  3700  ft.,  1913.  88.  Ben  Lawers,  at 
3900  ft.,  Watsoji.  Ben  Laoigh  ;  Ben  Chalum  ;  and  shore  of  Loch 
Tummel.     89.  Dunkeld. 

"Var.  77ieiosjMra  Olivier.  88.  Crianlarich,  Smith,  2.  Meall 
Chuirn,  at  2950  ft.     South-east  side  of  Loch  Earn,  1914. 

*Var. /wsce/Za  Mudd.  89.  On  small  stones,  King's  Seat,  Sidlaw 
Hills,  1914. 

L.  confluens  Ach.  On  rocks  and  walls.  Frequent  in  all  three 
vice-counties,  ascending  to  3900  ft.  or  higher. 

Form  minor  Leight.  88.  Ben  Cruichben,  KilHn,  at  3000  ft. 
1913. 

Form  oxydata  Leight.  88.  Ben  Lawers!,  Synith,  73.  Ben 
Chalum,  at  3000  ft.     Am  Binnein,  at  3850  ft. 

L.  cinerascens  A.  L.  Sm.  On  rocks  in  mountain  districts. 
87.  Ben-a-Chroin,  1913.  88.  Frequent  in  this  vice-county, 
ascending  to  3800  ft.  or  higher  on  Ben  Lawers.  89.  Ben  Vrackie 
and  Glen  Tilt. 

L.  silacea  Ach.  On  rocks.  89.  Glen  Fender,  1870,  Cromb.  in 
Grev.  i.  170.     Sidlaw  Hills,  Smith,  74.     Ben  Vrackie,  1912. 

L.  tessellata  Floerke.  On  alpine  rocks.  87.  Ben  Laoigh, 
TTrt^son.  88.  Ben  Lawers,  Joies  ct  Carroll  in  J.  Bot.  1866,  22. 
89.  Ben-y-Gloe,  1912. 

L.  lajncida  Ach.  On  schistose  rocks  in  upland  districts, 
ascending  to  about  3800  ft.  on  Ben  Lawers.  87.  Glen  Falloch, 
and  Ben-a-Chroin,  at  3100  ft.  88.  Ben  Chalum  and  Ben  Lawers. 
89.  Blair  Atholl,  Cromb.  ex  Leight.  ed.  1,  285.  Pitlochry  and 
Ben-y-Gloe,  1912. 

Var.  declinans  Nyl.  88.  Ben  Lawers,  Carroll.  Lochan-a- 
Chait,  1913. 

L.  lithophila  Ach.  Rocks  in  upland  or  mountain  districts. 
Frequent  in  all  three  vice-counties,  ascending  to  3200  ft.  on 
Ben  Laoigh. 

Form  minor  Cromb.  88.  Ben  Lawers,  Cromb.  ex  Smith,  76. 
Ben  Laoigh.     Ben  Chalum,  at  1800  ft. 

Form  ochracea  Nyl.  88.  Craig  Tulloch,  Cromb.  ex  Smith,  76. 
89.  Glen  Fender,  Cromb. 

L.  plana  Nyl.  On  mountain  rocks  and  boulders  of  schist. 
87.  Ben-a-Chroin.  South  side  of  Am  Binnein,  at  3400  ft.  88. 
Frequent  in  this  vice-county,  ascending  to  3900  ft.  on  Ben  Lawers. 
89.  Glen  Fender,  Cromb.  in  Grev.  i.  170. 

L.  mesotropoides  Nyl.  On  calcareous  or  schistose  stones.  88. 
Craig  Tulloch,  1871,  Cromb.  ex  Leight.  ed.  3,  283. 

L.  lactea  Floerke.     On  siliceous  rocks  in  mountain  districts. 
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ascending  to  3900  ft.  on  Ben  Lawers.  88.  Ben  Lawers !,  Jones 
ex  Mudcl,  20G.  Falls  of  Tummel,  Cromb.  Meall-nan-Tarmachan  ; 
Ben  Chalum ;  Am  Binnein,  at  3800  ft. ;  Glen  Eagles,  1914.  89. 
Near  Pitlochry. 

■■'L.  suhkochiana  Cromb.     In  similar  situations  to  the  preceding. 
88.  Ben  Chalum,  at  2700  ft. 

L.  auriculata  Th.  Fr.  Eocks  in  mountain  districts,  ascending 
to  the  summit  of  Ben  Lawers.  Frequent.  87.  Ben  Laoigh, 
Watson.  88.  Frequent  on  the  mountains.  89.  Near  the  summit 
of  Cairn  Gowar,  Cromb.  in  Grev.  i.  170.     Ben-y-Gloe,  1912. 

Var.  diducens  Th.  Fr.  87.  Ben  Laoigh,  Watson.  88.  Ben 
Lawers,  Smith,  80.  Ben  Laoigh,  at  3200  ft.  89.  Ben  Vrackie 
and  Ben-y-Gloe,  Smith,  80. 

L.  umbonella  Nyl.    On  alpine  rocks.    88.  Ben  More,  Smith,  81. 

L.  acjlcBa  Sommerf.  On  granitic  or  schistose  rocks  on  moun- 
tains. 87.  Near  Aberfoyle.  88.  Ben  Lawers,  Carroll  in  J.  Bot. 
1866,  24.  Creag-na-Caillich  and  Craig  TuUoch,  Cromb.  89.  Ben 
Vrackie  and  summit  of  Ben-y-Gloe,  1912. 

Form  Crombici  Nyl.  88.  Ben  Lawers,  Holl  ex  Cromb. 
Lichenes,  83.     Craig  Tulloch,  Cromb. 

L.  armeniaca  Nyl.  On  schistose  rocks  on  the  higher 
mountains. 

Var.  aglcBoides  Nyl.  88.  Creag-na-Caillich,  Cromb.  Lichenes, 
83. 

Var.  lutescens  Nyl.  88.  Near  the  summit  of  Ben  Lawers, 
Smith,  84. 

L.  marginata  Schaer.  On  schistose  alpine  rocks.  88.  Ben 
Lawers,  1868,  Jones  ex  Cromb.  Lichenes,  83. 

L.  fuscoatra  Ach.  On  siliceous  rocks  in  mountain  districts, 
ascending  to  about  3900  ft.  87.  Aberfoyle.  88.  Summit  of  Ben 
Lawers,  Dickson  in  Hook.  37.  Am  Binnein,  on  quartz  at  3820  ft. 
Glen  Eagles,  1914.     89.  Ben-y-Gloe. 

Var.  grisella  Nyl.     88.  Ben  Lawers,  Smith,  85. 

Var.  Mosigii  Nyl.  88.  Creag-na-Caillich,  Smith,  86.  Ben 
Chalum,  at  2800  ft. 

L.  nigrogrisca  Nyl.  On  rocks  and  walls.  88.  Craig  Tulloch, 
Smith,  86.     Glen  Dochart  and  Fortingal.     Glen  Eagles,  1914. 

L.  rivulosa  Ach.  On  rocks,  chiefly  quartzose.  Frequent  in 
all  three  vice-counties.  Noted  up  to  3000  ft.  on  Ben-a-Chroin, 
and  2700  ft.  on  Ben  Vrackie. 

L.  reccnsa  Stirt.  On  rocks.  88.  Craig  Var,  near  Kinloch 
Eannoch,  Stirt.  in  Scottish  Nat.  1880,  3.  Nearly  related  to,  and 
perhaps  only  a  variety  of,  L.  rivulosa. 

L.  Kochiana  Ilepp.  On  siliceous  rocks  and  boulders,  especially 
on  the  mountains.  Noted  up  to  2950  ft.  on  Meall  Chuirn,  and 
2800  ft.  on  Ben-y-Gloe.  88.  Craig  Rossie,  The  Ochils,  Smith,  88. 
Ben  More ;  Am  Binnein  ;  Bon  Chalum  and  Meall  Chuirn.  Near 
the  River  Tummel,  Pitlochry,  at  about  400  ft.,  1912.  89.  Bon-y- 
Gloe!,  Smith,  88. 

Var.  lygcea  Leight.  87.  Glen  Devon,  1914.  88.  Crianlarich, 
Smith,  89.     Ben  INIore,  at  3600  ft.,  on  quartz. 
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L.  griseoatra  Schaer.  In  similar  situations  to  the  preceding. 
87.  Shore  of  Loch  Voil,  1912.  88-  Crianlarich  and  Ben  Lawers!, 
Smith,  91.  On  quartz  at  the  summit  of  Am  Binnein  (3820  ft.). 
Ben  Chalum,  and  near  Fortingal.  89.  Ben-y-Gloe  !,  Smith,  91. 
Near  Loch  of  Lows,  Dunkeld.     King's  Seat,  Sidlaw  Hills. 

L.  fuscocinerea  Nyl.  On  schistose  rocks.  88.  Ben  Lawers, 
Smith,  92.  Near  Fortingal,  1911.  89.  Ben  Yrackie,  Smith,  92. 
Near  Moulin  ;  and  Loch  of  Lows,  &c.,  near  Dunkeld.  Ben-y-Gloe, 
at  above  2000  ft.,  1912. 

L.  atrofuscescens  Nyl.  On  rocks  and  boulders.  88.  Lower 
slopes  of  Ben  Lawers,  1864,  Carroll  ex  Crovih.  Licheties,  83. 
Ben  Chalum,  at  2800  ft. 

L.  relicta  Stirt.  On  rocks.  89.  Blair  AthoU,  Stirton  in 
Trans.  Glasgow  Soc.  Nat.  1875,  89. 

L.  phyllodisca  Stirt.  On  rocks.  89.  Killiecrankie,  Stirton, 
lit  supra,  86. 

L.  aniptiza  Stirt.  On  decorticated  wood.  89.  Near  Killie- 
crankie, Stirton,  ut  supra,  85. 

L.  furvella  Nyl.  On  micaceo-schistose  rocks  and  walls  in 
mountain  districts.  88.  Ben  Lawers,  Jones  ex  Miidd,  207. 
Craig  TuUoch,  Smith,  94.  89.  Foot  of  Ben-y-Gloe,  Ben  Yrackie 
and  Glen  Fender,  Crovih.  ex  Lcight.  ed.  1,  272. 

L.  amphiplecta  Stirt.  On  rocks  in  mountain  districts.  88. 
Ben  Lawers,  Stirton  in  Scottish  Nat.  1880,  3. 

L.  asperella  Stirt.  On  rocks.  89.  Ben-y-Gloe,  Stirton  in 
Trans.  Glasgow  Soc.  Nat.  1875,  87. 

L.  confusula  Nyl.  On  micaceous  rocks  and  walls.  88.  Craig 
TuUoch,  1871,  Cromh.  ex  height,  ed.  3,  266. 

L.  segregans  Nyl.  On  rocks  of  mica-schist.  88.  Ben  Lawers, 
Jones  ex  Carroll  in  J.  Bot.  1867,  255. 

L.  neglecta  Nyl.  Encrusting  mosses  on  mountains.  88.  Ben 
Lawers,  "frequent  but  without  apothecia,"  Carroll  in  J.  Bot. 
1866,  22. 

L.  dascea  Stirt.  On  timber.  88.  Near  Ben  Lawers,  Stirton 
in  Scottish  Nat.  1880,  3. 

L.  enclitica  Nyl.  On  old  fir  palings.  89.  Pass  of  Killie- 
crankie, Cromh.  in  Grev.  i.  170.     Glen  Fender,  Smith,  101. 

L.pycnocarpa  Koerb.  On  rocks.  88.  Ben  Lawers  and  Craig  Tul- 
loch.  Smith,  102.    Ben  Laoigh,  Watson.   89.  Ben-y-Gloe,  Smith,  ib. 

L.  assimilis  Th.  Fr.  On  rocks.  88.  Ben  Lawers,  Smith,  ib. 
We  found  it  there  at  3000  ft.  in  1913. 

L.  restricta  Stirton.  On  rocks.  89.  Blair  Atholl,  Dr.  Stirton 
in  Trans.  Glasgow  Soc.  Nat.  1875,  88. 

L.  oxyspora  Nyl.  Parasitic  on  various  species  of  Parmelia,  &c. 
87.  Pass  of  Leny,  Smith,  104.  88.  Strath  Bran  Eoad,  Dunkeld, 
and  Moncrieffe  Hill,  Linsay  ex  Mudd,  225.  Breadalbane,  Cromh. 
Lichenes,  92.  Creag-na-Caillich,  Smith,  104.  On  Parmelia 
fuliginosa  var.  Icetevirens,  near  Kinloch  Eannoch,  1910. 

Megalospora  saiujuinaria  Ach.  On  trunks  of  trees,  especially 
pine,  or  encrusting  mosses  on  rocks.  Frequent  in  all  three  vice- 
counties. 
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Form  microcarpa  Nyl.     88.  Creag-na-Caillich,  Smith,  106. 

M.  melina  Krempelh.  On  trunks  of  firs  in  mountain  districts. 
88.  Ben  Lawers,  Stirt.  in  Grev.  ii.  60  (as  Lecidea  didyynospora 
Stirt.). 

M.  subsangumaria  noh.  {L.  sanrjuinaria'^  suhsanrjuinaria  Stirt.). 
On  bark.  88.  Near  Kinloch  Rannoch,  Stirl.  in  Scottish  Nat. 
1880,  2.  Seems  to  be  specifically  distinct,  and  recognizable  by 
the  medulla,  wider  spores,  and  yellow  coloration  on  application  of 
KHO. 

M.fucata  nob.  [Lecidea  fucata  Stirt.  in  Scottish  Nat.  1879, 16). 
On  decorticated  wood.     88.  Near  Tyndrum,  Stirt.,  loc.  cit. 

BiatoreUa  fossariwi  Th.  Fr.  On  mosses  amongst  alpine  rocks. 
88.  "  On  Ben  Lawers,  near  the  head  of  the  ravine,  where  the 
saxifrages  are  usually  got,  1868."     Walter  Gait  in  Grev.  i.  75. 

B.  resina  Th.  Fr.  On  pine  trunks  in  mountain  districts. 
88.  Creag-na-Caillich  and  Ben  Lawers,  Smith,  109. 

*5.  moriformis  Th.  Fr.  On  decorticated  wood.  87.  On  an 
indurated  birch  stump,  Glen  Falloch,  1913. 

B.  morio  Mudd.  On  rocks.  88.  Ben  Lawers,  Smith,  110. 
Glen  Lochay.     89.  Ben-y-Vrackie,  at  1000  ft. 

'"Var.  coracina  Schaer.  87.  Stones  on  the  shore  of  Loch  Ard 
and  Aberfoyle,  1914. 

Biatorina  cceruleonigricans  A.  L.  Sm.  On  earth  amongst 
calcareous  rocks.  88.  Ben  Lawers,  Holl  ex  Leight.  ed.  1,  314. 
Craig  TuUoch,  Cromb. 

B.  Candida  Jatta.  On  decayed  mosses  or  on  earth  amongst 
rocks  in  alpine  situations.  88.  Ben  Lawers,  Jo7ies  t(;  Cromb.  in 
Cromb.  Lichenes,  11.  Craig  Tulloch,  Cromb.  Creag-na-CaiUich 
and  head  of  Lochan-a-Chait,  Smith,  112. 

'■B.  cumulata  Th.  Fr.  On  the  ground  amongst  mosses  in  alpine 
situations.  89.  Ben  Vrackie,  at  2700  ft.  amongst  Pohjtrichum 
piliferuvi  and  Cladma  rangiferina,  1912. 

B.  diluta  Th.  Fr.  On  pine  trunks.  87.  Glen  Falloch,  Smith, 
114.     88.  Ben  Lawers,  Smith,  ib. 

B.  ijilidaris  Koerb.  On  mossy  tree  trunks.  88.  Aberfeldy, 
Smith,  116.     Glen  Lochay,  Killin  and  Ben  Lawers,  Smith,  ib. 

■•B.  graniformis  A.  L.  Sm.  On  old  palings  and  trunks  of  trees. 
87.  Near  Loch  Voil,  November,  1912. 

B.  cyrtclla  Th.  Fr.  On  tree  trunks.  87.  Glen  Falloch,  Smith, 
118.     88.  Glen  Dochart,  near  Killin,  1913. 

B.  Griffithii  "Slassal.  On  the  smooth  bark  of  trees.  87.  Glen 
Falloch,  Holl  in  Leight.  ed.  1,  321.     88.  Eannoch  Moor. 

B.  erysiboides  Th.  Fr.  form  pallida  Nyl.  On  decaying  trunks 
and  stumps  of  trees.     87.  Loch  Katrine,  Cromb.  Liclioies,  73. 

B.  globulosa  Koerb.  On  the  bark  of  trees.  87.  Loch  Katrine, 
Cromb.  ex  Leight.  ed.  1,  320. 

B.  spodiza  A.  L.  Sm.  On  old  fir  palings.  88.  Killin,  Cromb. 
in  Grev.  ii.  140. 

B.  synothea  Koerb.  On  old  palings  or  decorticated  trees. 
87.  Glen  Falloch,  Cromb.  Lichenes,  70.  88.  Finlarig,  Killin, 
Cromb.,  ib.     89.  Glen  Tilt. 
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B.  siihnigrata  A.  L.  Sm.  On  schistose  rocks,  ascending  to 
2800  ft.  on  Ben  Lawers.  88.  Ben  Lawers !  and  Crianlarich, 
Holl  ex  height,  ed.  1,  317.     Craig  Tulloch,  Cromb. 

B.premnea  k.lj.^m.  On  trunks  of  trees.  87.  Glen  Falloch, 
Smith,  123.  88.  Kenmore,  Holl  ex  Leight.  ed.  1,  311.  Finlarig 
and  Glen  Lochay !  Cromh.  Kinloch  Eannoch.  89.  Glen  Tilt, 
1912. 

B.  imlverea  Mudd.  On  trunks  of  old  trees,  generally  near  the 
roots.  87.  Glen  Falloch,  Holl  ex  Leight.  ed.  1,  322.  88.  Aber- 
feldy,  Holl  ex  Cromh.  Lichenes,  89.     Glen  Lochay,  Smith,  124, 

-B.  Lightfootii  Mudd.    On  the  smooth  bark  of  trees.    88.  Trees 
by  Loch  Tay,  near  Fearnan,  1911. 

JB.  Unticularis  Koerb.  On  rocks.  88.  Craig  Tulloch,  Cromh. 
89.  Glack  Mill  Dam,  Dunkeld. 

Form  nigricans  Arnold.     88.  Bank  of  the  Dochart,  Killin,  1913. 

Var.  eruhesceyis  Koerb.     88.  Craig  Tulloch,  Smith,  127. 

B.rhy2)odiza  A.  h.Sm.  On  alpine  schistose  rocks.  88.  Sum- 
mit of  Creag-na-Caillich,  Cromh.  in  Gi'ev.  x.  23. 

B.  chalybeia  Mudd.  On  siliceous  rocks  and  stones.  88.  Ben 
Lawers,  Cromh.  Lichenes,  91.  89.  On  stones,  King's  Seat,  Sidlaw 
Hills,  1914. 

B.  contristans  A.  L.  Sm.  On  decaying  mosses  in  mountain 
districts.  87.  On  Andreaa,  Glen  Falloch,  at  1000  ft.,  1913. 
88.  "  Abundant  on  mosses  near  summit  of  Ben  Lawers,  1864," 
Carroll  &  Jones  in  J.  Bot.  1867,  255.  Ben  Laoigh,  at  3000  ft., 
Watson. 

B.  confusior  A.  L.  Sm.  On  mica-schist  rock.  88.  Craig 
Tulloch,  Cromh,  in  Grev.  iii  24.  Meall-nan-Tarmachan,  at  2700  ft., 
Watson. 

B.  episema  A.  L.  Sm.  Parasitic  on  the  thallus  of  Lccanora 
calcarea.     88.  Craig  Tulloch,  Smith,  132. 

■'B.  cristata  A.  L.  Sm.  Parasitic  on  the  thallus  of  Lecanora 
suhcarnea.  89.  Glen  Tilt,  1912.  We  have  seen  no  specimens  of 
Leighton's  plant,  which  has  only  hitherto  been  recorded  from 
Barmouth,  in  Wales.  The  apothecia  in  our  plant  occurred  chiefly 
at  the  circumference  of  the  thallus,  which  it  sometimes  breaks  up 
into  small  scales  around  which  the  Biatorijia  clusters.  The  older 
apothecia  are  proliferous,  occasionally  in  three  tiers,  which  may 
have  suggested  the  name  to  Leighton.  The  spores  of  our  plant 
measure  6-6  x3/x. 

B.  epiblastematica  A.  L.  Sm.  Parasitic  on  the  thallus  of 
species  of  Peltigera  and  on  Solorina  saccata.  88.  Glen  Lyon, 
Cromh.  ex  Leight.  ed.  3,  388.  Creag-na-Caillich,  Smith,  132. 
Near  the  summit  of  Ben  Lawers,  Cromh.  in  J.  Bot.  1882,  275. 

Bilimbia  aromatica  Jatta.  On  soil  amongst  calcareous  rocks, 
and  on  the  mortar  of  walls.  88.  Craig  Tulloch,  Cromh.  ex  Leight. 
ed.  3,  352.     Ben  Lawers,  Smith,  134. 

Var.  hypsophila  Nyl.  88.  Ben  Lawers,  Jones  ex  Cromh. 
Lichenes,  78. 

B.  carhonacea  Jatta.  On  calcareous  rocks.  88.  Ben  Lawers, 
Smith,  134. 
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B.   squamulosa    A.    L.    Sm.      On    rocks,    walls,    and    earth. 

88.  Craig  Tulloch,  Smith,  135. 

B.  sahulosa  Massal.  On  earth  and  mosses  in  the  crevices  of 
rocks.  88.  Ben  Lawers,  Jones  ex  Miicld,  188.  Craig  Tulloch, 
Cromh.  Creag-na-Caillich  and  Lochan-na-Chait,  Smith.  Ach- 
more,  Killin,  1913. 

Var.  montana  A.   L.    Sm.      88.   Ben   Lawers,   Smith,   136. 

89.  Ben-y-Gloe,  at  2350  ft.,  1912. 

B.  squalida  Jatta.  On  mosses,  chiefly  species  of  Andrcsa,  and 
on  calcareous  soil  in  alpine  situations.  88.  Above  Lochan-a-Chait, 
Smith,  137.     Ben  Lawers,  at  3000  ft. 

B.  sphcsroides  Koerb.  On  trees.  88.  Aberfeldy,  IIoll  ex 
height,  ed.  1,  336.     Ben  Lawers,  Smith,  138. 

'■B.  Ncegelii  Anzi.  On  tree  trunks.  88.  On  sycamore,  near 
Crianlarich,  1910. 

B.  metamorphea  Oliv.  On  mosses.  Rare.  89.  Glen  Fender, 
1872.  "  Very  rare,  and  seen  only  on  one  stone  of  wall,"  Cromh. 
in  Grev.  i.  172. 

B.  sabuletorimi  Branth.  &  Eostr.  Encrusting  mosses  on  rocks, 
walls  and  tree  trunks.  88.  On  Weissia  compacta  on  Ben  Lawers, 
1871,  Stirt.  in  Grev.  iii.  24  (as  Lecidea  subretusa  Stirt.).  Killin 
and  Craig  Tulloch,  Smith,  142.  89.  On  Tortula  muralis,  on  a 
bridge  near  Loch  of  Lows,  Dunkeld,  1912. 

Var.  simplicior  A.  L.  Sm.     88.  Ben  Lawers,  Smith,  143. 
"B.  subviridescens  A.  L.  Sm.  var.  trisepta  A.  L.  Sm.     On  mosses 
and   stones.      89.  On  decaying   Bhacomitrium,   at    3350  ft.   on 
Ben-y-Gloe,  1912. 

B.  lignaria  Massal.  Usually  encrusting  mosses  on  the  ground, 
more  rarely  on  old  palings,  rocks  and  stones.  88.  Crianlarich, 
Creag-na-Caillich  and  Ben  Lawers,  Smith,  145.  On  rock  in  wood, 
near  Killin,  south  side  of  Loch  Tay,  1912,  Hunter.  Bank  of  the 
River  Dochart,  KilUn,  1913  (form  minuta).  89.  Blair  Atholl, 
Cromh. 

Form  nigrata  A.  L.  Sm.  88.  Summit  of  Ben  Lawers !, 
Smith,  145. 

B.  ilyophora  nob.  (Lecidea  ilyophora  Stirt.  in  Scottish  Nat. 
1880,  3).  On  decayed  wood.  88.  NearKinloch  Rannoch,  Stirt., 
loc.  cit. 

B.  melcBna  Arnold.  On  turfy  ground  and  dead  wood,  ascend- 
ing to  3000  ft.  on  Ben-y-Gloo.  88.  Bon  Lawers !,  Jones  ex 
Carroll,  J.  Bot.  1867,  256.  Rannoch,  Smith,  146,  near  Killin. 
89.  Ben-y-Gloe  !,  Smith,  ib.     Ben  Vrackie. 

*JB.  leucohlephara  Arnold,  var.  rupicola  var.  nov.  Thallus  effuse, 
almost  smooth,  finely  rimuloso,  very  dark  grey-green.  Apothocia 
black,  with  a  whitish  sub-puboscont  margin.  Spores  smaller, 
8-13  X  3-3-4  [Ji.  Differs  from  the  type  in  tho  darker,  nou- 
granuloso  thallus  and  smaller  spores.  87.  On  smooth  slate  rocks 
on  the  shore  of  Loch  Ard,  1914,  A.  Wilson. 

B.  rhcxohlcphora  A.  L.  Sm.  On  decaying  mosses  amongst 
schistose  rocks  in  alpine  situations.  Rare.  88.  On  moss,  summit 
of  Ben  Lawers,  1861,  Jones  ex  Carroll  in  J.  Bot.  1865,  290. 
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B.  UucopliCBopsis  A.  L.  Sm.  On  stones  in  walls.  88,  Plenti- 
ful, but  rare  in  fruit  on  Ben  Lawers,  1872,  Cromh.  in  Grev.  i. 
141. 

Bacidia  luteola  Mudd.  On  trunks  of  trees.  88.  Aberfeldy, 
Holl  ex  Leight.  ed.  1,  342. 

B.  inundata  Koerb.  On  rocks  and  boulders  which  are  at  times 
under  water,  and  occasionally  on  moist  wood.  88.  Glen  Lochay, 
Smith,  156.     Boulders  by  the  river  below  Killin. 

B.  arceutina  Branth.  &  Kostr.  On  the  smooth  bark  of  trees  ; 
more  rarely  on  old  palings.  88.  Killin,  Ben  Lawers  and  Falls  of 
Moness,  Aberfeldy,  Smith,  158. 

B.  Beckhausii  Koerb.     On  trees.     88.  Aberfeldy,  Smith,  158. 

B.  muscorum  Mudd.  Encrusting  mosses.  89.  Glen  Fender 
and  Blair  Atholl,  Cromh.  ex  Leight.  ed.  1,  343.     Glen  Tilt. 

B.  oribata  A.  L.  Sm.  On  the  ground  amongst  schistose  rocks. 
88.  Ben  Lawers,  1873,  Stirt.  in  Grev.  ii.  141. 

B.  atrogrisea  Arnold.  On  trunks  of  trees.  88.  Kenmore, 
Smith,  162. 

B.  umhrina  Branth.  &  Eostr.  On  rocks  and  stones,  more 
rarely  on  old  palings.  88.  Ben  Lawers  and  Craig  Tulloch, 
Smith,  163.  Achmore,  Killin,  1913.  89.  Glen  Fender,  Cromh. 
ex  Leight.  ed.  1,  345. 

Var.  compacta  Th.  Fr.     88.  Ben  Lawers,  Smith,  ih. 

B.  flavovirescens  Anzi.  On  earth  and  amongst  mosses  on 
rocks.  87.  The  Trossachs,  1914.  88.  Ben  Lawers,  Maingay  ex 
Mudd,  186.  Craig  Tulloch,  Cromh.  Glen  Lochay  !,  Kilhn,  Creag- 
na-Caillich  and  Eannoch,  Smith,  164.     89.  Glen  Fender,  Cromh. 

Var.  alinna  A.  L.  Sm.  88.  Near  the  summit  of  Ben  Lawers, 
Smith,  165. 

Var.  arenicola  A.  L.  Sm.  88.  Ben  Lawers,  Holl  ex  Leight. 
ed.  1,  357.     Creag-na-Caillich  and  Eannoch,  Smith,  165. 

Buellia  canescens  De  Not.  On  old  trees  and  walls.  Eare. 
88.  Perth,  Lindsay,  237.  Inverhaggernie,  Strath  Dochart,  1910. 
''^B.  iwlosijora  A.  L.  Sm.  On  trees.  88.  On  birch  near  Loch 
Laidon,  Eannoch  Moor,  1911. 

B.  myriocarim  Mudd.  On  trees  and  paHngs,  more  rarely  on 
rocks.  87.  Aberfoyle,  1914.  88.  iVberfeldy,  Cromh.  ex  Leight. 
ed.  1,  307.  Loch  Tummel,  and  by  the  Eiver  Tummel.  89.  Blair 
Atholl,  Cromh.     On  oak  near  Loch  of  Lows. 

Var.  punctiformis  Mudd.  88.  Finlarig,  Killin,  1913.  89. 
Near  Dunkeld  (on  decorticated  tree  branches). 

B.  succedens  A.  L.  Sm.  On  mica-schist  rocks.  88.  Ben 
Lawers,  1866,  Jones  ex  Carroll  in  J.  Bot.  1867,  258. 

B.  verruculosa  Mudd.  On  rocks.  88.  Craig  Tulloch,  Cromh. 
ex  Leight.  ed.  3,  315. 

B.  leptocline  Koerb.  var.  Mougeotii  Th.  Fr.  On  rocks.  88. 
Craig  Tulloch,  Smith,  174. 

Var.  gevrensis  Th.  Fr.  89.  Cairn  Gowar,  1873,  Cromh.  in 
Grev.  i.  173. 

B.  disciformis  Mndd.  On  trunks  of  trees.  87.  GlenFalloch, 
Smith,    177.      Callander,    Cromh.   ex   Leight.    ed.    1.     Aberfoyle. 
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On  alder,  Loch  Ard.  88.  Birks  of  Aberfeldy  and  Killin,  IIoll. 
Glon  Lochay!,  Smith,  111.  South-east  side  of  Loch  Earn,  1914. 
89.  Blair  Atholl,  Gromh.  ex  Leight.  ed.  1,  305. 

Var.  insignis  A.  L.  Sm.  88.  Summit  of  Ben  Lawers,  Smith, 
178. 

B.  hjioeriza  A.  L.  Sm.  On  smooth  bark.  88.  Killin,  1874, 
Stirt.  in  Grev.  iii.  35.  On  alders  on  the  south  side  of  Loch 
Eannoch,  1910. 

B.  atrata  Mudd,  var.  hrunnea  A.  L.  Sm.  On  rocks  in  moun- 
tainous districts.  88.  Summit  of  Creag-na-Caillich,  Smith,  179. 
Meall  Chuirn,  at  2750  ft.,  and  above  Lochan-a-Chait,  Ben  Lawers, 
at  3000  ft.     89.  Ben-y-Vrackie,  at  1200  ft. 

B.  scabrosa  Koerb.  On  the  ground,  and,  more  rarely,  encrust- 
ing mosses  on  rocks.  88.  Ben  Lawers,  Holl  ex  Cromb.  Lichenes, 
93.     Craig  Tulloch  and  Eannoch,  Smith,  180. 

Form  athallina  A.  L.  Sm.     88.  Ben  Lawers,  Smith,  180. 

B.  alincolal\xQm^QVa.  On  alpine  rocks.  88.  Meall  Gruaidh, 
Smith,  181 

B.  colludens  Tuck.    On  schistose  and  quartzose  mountain  rocks. 

88.  Killin,  Cromb.  ex  Leight.  ed.  1,  314.  Ben  Lawers,  Stirt. 
Creag-na-Caillich,  Smith,  182.  Summit  of  Ben  Lawers,  and  also 
lower  down.     89.  Near  Moulin,  1912. 

B.  deludens  A.  L.  Sm.  On  quartzose  stones  in  alpine  situa- 
tions.    89.  Summit  of  Cairn  Gowar,  1871,  Cromb.  in  Grev.  ii.  90. 

B.  badioatra  Koerb.  On  schistose  alpine  rocks.  88.  Ben 
Lawers,  Jones  ex  Mudd,  214.    Lochan-a-Chait,  Cromb.  Lichenes,  86. 

Var.  atrobadia  A.  L.  Sm.     88.  Meall-nan-Tarmachan,  1913. 

89.  Summits  of  Cairn  Gowar  and  Ben-y-Gloe,  1871,  Crotnb.  in 
Grev.  i.  62.     At  2800  ft.  on  Ben-y-Gloe,  1912. 

B.  Parmeliarum  Oliv.  On  the  thallus  of  various  species  of 
Parmelia,  &c.  87.  The  Trossachs,  Cromb.  88.  On  Parmelia 
saxatilis  on  Craigie  Hill,  Perth,  Lijidsay,  313.  Crianlarich,  Roll. 
Glen  Lochay,  Smith,  184.  89.  Craig-y-Barns,  Dunkeld,  Lindsay. 
Glen  Shee,  Smith. 

B.  advenula  A.  L.  Sm.  On  the  thallus  of  Pertusaria  Wulfcnii 
var.  rupicola.     87.  The  Trossachs,  Synith,  185. 

'•■Leciograj^ha  ylumbina  Anzi.     On  the  thallus  of  Coccocarpia 
plumbea.     88.  Finlarig  woods,  Killin,  and  near  Fortingal,  1911. 

L.  scapanaria  A.  L.  Sm.  On  hepatics.  88.  On  Jungcrmannia, 
Ben  Lawers,  1871,  Stirt.  in  Grev.  ii.  71. 

Bhizocarpon  (Edcri  Koerb.  On  rocks  in  mountain  districts. 
88.  Ben  Lawers!,  Holl  ox  Leight.  ed.  1,  330.  Locli  Tummel, 
Glen  Lochay  and  Killin.  89.  Blair  Atholl  and  Ben  Vrackie, 
Cromb.     Glen  Tilt. 

E.  alboatrum  Th.  Fr.  On  trees  and  palings.  88.  Killin,  IIoll 
ex  Leight.  ed.  1,  326.     Finlarig,  Smith,  189. 

Var.  epipolia  A.  L.  Sm.  88.  Ben  Lawers,  Smith,  190.  A 
distinct  form  or  variety  occurs  at  the  Falls  of  Tummel,  in  wliich 
the  apothecia  become  very  prominent  and  tubercular,  and  divide 
into  a  number  of  small  hymenia. 

B.  geograjyhicutn  DC.     On  granitic,  quartzose,  and  schistose 
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rocks  and  walls,  ascending  to  3900  ft.,  or  higher,  on  Ben  Lawers. 
Frequent  in  all  three  vice-counties,  as  also  are  the  forms  urceolatum 
and  coyitigxia. 

Var.  atrovirens  Koerb.  88.  Amulree,  Lindsay  ex  Leight. 
ed.  1,  347.  Ben  Chalum  and  Loch  Laidon.  89.  Dunkeld, 
Lindsay.     Ben-y-Gloe!,  Smith,  192.     Ben  Vrackie,  1912. 

Var.  lecanorinum  Floerke.  88.  Ben  Lawers,  Lindsay  ex 
Leight.  ed.  1,  346. 

■'B.  viridiatra  Koerb.     On  quartzose  rocks.     88.  Ben  Chalum. 

B.  calcareum  Th.  Fr.  On  rocks,  preferring  those  which  are 
calcareous.  88.  Ben  Lawers,  Jo7ies  ex  Mudd,  308.  Craig  Tul- 
loch,  Smith,  194.  Creag-na-CaiUich,  at  2400  ft.,  1905.  89.  Ben- 
y-Gloe,  Smith,  ib. 

B.  i)etr(Bum  Mass.  {Lecidea  concentrica  Leight.).     On  rocks. 

87.  Glen  Falloch  ;  Loch  Voil ;  Pass  of  Leny,  1912.  88.  Glen 
Lochay,  Smith,  194.  Crianlarich,  Killin,  and  Fearnan.  South- 
east side  of  Loch  Earn.     89.  Pitlochry. 

Var.  excentricum  A.  L.  Sm.  88.  Ben  Lawers,  Holl  ex  Leight. 
ed.  1,  350.  We  found  it  there  on  the  cairn  at  3990  ft.  in  1913. 
Tyndrum  and  Ben  Chalum.     Falls  of  Lochay. 

B.  confervoides  DC.  {Lecidea  petrcea  Leight.).  On  rocks. 
Common  in  all  three  vice-counties  from  near  sea-level  up  to 
3500  ft.  or  higher  on  Ben  Lawers. 

Form  fuscescens  Leight.  87.  Glen  Devon.  88.  By  the  Eiver 
Tummel,  1912. 

B.  postumum  Th.  Fr.  On  alpine  rocks.  87.  Ben-a-Chroin, 
2700-3000  ft.  88.  Ben  Lawers,  Smith,  196.  Ben  Chalum,  at 
3300  ft.,  and  Am  Binnein,  at  3820  ft. 

B.  ohscuratum  Massal.  On  rocks  in  mountain  districts,  ascend- 
ing to  3900  ft.  on  Ben  Lawers.  88.  Ben  Lawers!,  Grovih.  ex 
Leight.  ed.  3,  377.  Meall  Chuirn,  both  the  type  and  form  ferrata 
Nyl.     Loch  Earn,  1914. 

*Var.  lavatitm  Ach.     87.  Near  Aberfoyle.     88.  Glen  Lochay, 
1913. 

B.  plicatile  A.  L.  Sm.  On  alpine  rocks.  88.  Ben  Lawers, 
Stirt.  ex  Leight.  ed.  3,  380. 

Lopadiitm  pezizoideum  Koerb.  Encrusting  mosses  on  rocks, 
more  rarely  on  earth,  in  alpine  situations.  87.  Ben-a-Chroin,  at 
2800  ft.  88.  Ben  Lawers,  1861,  Jones  d  Gromh.  ex  Cromb. 
Lichenes,  75.  Creag-na-Caillich,  Cromb.  Eocks  above  Lochan- 
a-Chait  amongst  Andreaa,  at  2800  ft.,  1913. 

L.  fiiscohiteum  Mudd.     In  similar  situations  to  the  preceding. 

88.  Ben  Lawers,  Dickson  in  Fasc.  2,  18.  Breadalbane,  1782, 
Stuart.    North  side  of  Loch  Tay  and  Creag-na-Caillich,  Smith,  199. 

L.  fecundum  Th.  Fr.  On  dead  mosses  amongst  alpine  rocks. 
88.  Summit  of  Creag-na-Caillich,  Cro77ib.  in  J.  Bot.  1882,  275. 

Lecanactace^. 

Lecanactis  Dilleniana  Koerb.     On  subalpine  rocks.     87.  The 
Trossachs,  Cromb.  Lichenes,  90. 
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Arthoniace^. 

Arthoniadid7jma  Koevh.  On  the  bark  of  trees.  88.  Aberfeldy, 
Smith,  207. 

A.  gregaria  Koerb.  var.  kermesina  A.  L.  Sm.  On  bark.  89. 
Dunkeld,  Smith,  210. 

A.  excipiencla  Cromb.     On  bark.     88.  Killin,  Smith,  212. 

A.  radiata  Ach.  On  smooth  bark.  Frequent  in  all  three  vice- 
counties. 

Var.  Siuartzicma  Sydow.  87.  On  young  oaks,  The  Trossachs, 
1914.  Aberfoyle,  in  hedges.  88.  Ben  Lawers  and  Finlarig, 
Smith,  216.  Woods  near  Kinloch  Rannoch,  1910.  Inverhaggernie, 
Strath  Dochart.     89.  StreHtz  Wood,  near  Cargill. 

A.  pmictiformis  Ach.  On  smooth  bark.  88.  Glen  Lochay 
(on  hazel).     89.  Strelitz  Wood,  near  Cargill,  1914. 

Var.  melantera  Leight.  89.  Banks  of  the  Garry,  Blair  AthoU, 
Smith,  217. 

A.  insimiata  Stirt.  On  trees.  89.  Near  Killiecrankie,  Stirt. 
in  Trans.  Glasgow  Soc.  Nat.  1875,  90. 

A.  lapidicola  Branth.  &  Rostr.  On  calcareous  rocks.  88. 
Near  summit  of  Ben  Lawers,  Jones  d  Carroll  ex  Carroll  in  J.  Bot. 
1866,  24.     Ben  Lawers,  at  3200  ft.,  1911. 

Graphidace^. 

Lithographa  tesserata  Nyl.  On  rocks  in  mountain  districts. 
Rare.  88.  Ben  Lawers,  Cromb.  Lichenes,  95.  89.  Summit  of 
Cairn  Gower,  Cromh.  in  Grev.  i.  170. 

Xylographa  parallela  Fr.  On  old  fir  palings.  87.  Glen 
Falloch,  Ho/Z  ex  Cromb.  Lichenes,  95.  88.  Ben  Lawers  and  Glen 
Lochay,  Cromb.  89.  Pass  of  Killiecrankie,  Cromb.  in  Grev.  i. 
170.     Glen  Fender,  Smith,  224. 

Var.  pallens  Nyl.  88.  Achmore,  Glen  Lochay  and  Killin, 
Smith,  ib.  89.  Blair  Atholl  and  Pass  of  Killiecrankie,  Cromb.  ex 
Leight.  ed  3,  391. 

Form  elliptica  Nyl.  88.  Achmore,  Killin;  Ben  Lawers, 
Sinith,  224.    89.  Pass  of  Killiecrankie,  Cromb.  ex  Leight.  ed.  3,  391. 

X.  laricicola  Nyl.  On  the  bark  of  larch  trees.  88.  On  a  single 
tree  near  its  base  in  Lawers  Glen,  1874,  Cromb.  in  Grev.  iii.  128. 
"  It  probably  derives  its  greatest  interest  from  being  a  purely 
corticole  species,  growing  on  the  bark  of  living  trees,  a  habitat 
hitherto  unknown  for  any  Xylographa." 

Ptychographa  xylographoides  Nyl.  88.  On  decorticated 
mountain  ash  on  Creag-na-Caillich,  Cromb.  in  J.  Bot.  1874,  257. 

Melaspilea  lentiginosula  A.  L.  Sm.  On  trees.  87.  On  old 
pines.  Glen  Falloch,  1864,  Carroll  in  J.  Bot.  1866,  24.  88.  Black 
Wood  of  Rannoch,  Smith,  227. 

Opegraphaherpetica  Ach.    On  trees.    89.  Dunkold,  S//u'^/t,  230. 
-Var.  suboccllata  Ach.     89.  Near  Blair  Atholl,  1908. 

0.  atra  Pers.  On  trees.  Frequent.  87.  Callander,  Cromb. 
ex  Leight.  ed.  1,  375.  Aberfoyle,  1914.  88.  Finlarig  Wood. 
Glen  Dochart.  89.  Blair  Atholl,  Cromb.  loc.  cit.  Pitlochry  and 
Dunkeld. 
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=:=Var.  denigrata  Schaer.     89-  Near  Cargill,  1914. 

0.  betuUna  Sm.  On  trees,  and  occasionally  on  palings. 
88.  Craig  Tulloch,  Cromb.  ex  Leight.  ed.  3,  401.  89.  Blair 
Atholl,  Cromb.  ex  Leight.  ed.  1,  378.     Pitlochry. 

G.  saxicola  Ach.  var.  Persoonii  Stiz.  On  rocks.  88.  Craig 
Tulloch,  Smith,  235. 

0.  confluens  Stiz.  On  rocks,  chiefly  siliceous.  88.  Craig 
Tulloch,  Cromb.  ex  Leight.  ed.  3,  401. 

0.  varia  Pers.  form  pulicaris  Leight.  On  trees.  87.  Aber- 
foyle,  1914.  88.  KiUin !  Cromb.  ex  Leight.  ed.  1,  381.  Near 
Kenmore,  1913.     89.  Blair  Atholl,  Smith,  240. 

Form  diaphora  A.  L.  Sm.  88.  Killin !  Cromb.  ex  Leight. 
ed.  1,  381.     Finlarig  Wood. 

-Var.  notha  Fr.     88.  Near  Kenmore,  1913. 

Var.  rimalis  Fr.  88.  Craig  Tulloch,  Smith,  240.  89.  Blair 
Atholl,  Cromb.  ex  Leight.  ed.  1,  383. 

0.  vulgata  Ach.  On  trees.  87.  Callander,  Smith,  241.  The 
Trossachs.  88.  Kilhn,  Cromb.  ex  Leight.  ed.  1,  384.  Glen 
Lochay  and  Finlarig,  1913.     89.  Dunkeld. 

Var.  siderella  Nyl.  88.  Kenmore,  Smith,  242.  Fmlarig 
Woods,  1911. 

*0.   zonata   Koerb.      On    damp    shady  rocks.      88.    Falls  of 
Tummel,  1912. 

Graphis  elegans  Ach.  On  trees.  Frequent.  87.  The  Tros- 
sachs,   1912.       Near    Aberfoyle.       On    oak.    Loch    Ard,    1914. 

88.  Finlarig.     South-east  side  of  Loch  Earn.      89.  Glen  Tilt ! 
Smith,  247.     Black  Spout,  Pitlochry. 

Form  j;ara//e/a  Leight.  87.  The  Trossachs.  89.  Glen  Tilt, 
Smith,  247. 

-Var.  catenula  Malb.     87.  The  Trossachs,  1912. 
G.  scripta  Ach.     On  trees.     87.  Near  Aberfoyle.     88.  Aber- 
feldy.  Smith,  249.     Glen  Lochay.     89.  Black  Spout,  Pitlochry, 
1912.     Dunkeld. 

Var.  minuta  Mudd.    87.  Callander,  Cromb.  ex  Leight.  ed.  1, 363. 
-Var.  varia  Arnell.     87.  On  holly,  The  Trossachs,  1912. 
-Var.  pidvenilenta  Ach.     87.  The  Trossachs,  1912. 
'■■Phceographis   inusta    Muell-Arg.   var.    macularis   A.    L.    Sm. 

89.  On  Ash,  Cluny  Bridge,  Pitlochry,  1912. 

Graphina  anguina  Muell-Arg.  {Graphis  sophistica  Nyl). 
88.    On  trees  on  the  south-east  side  of  Loch  Earn,  1914. 

Var.  pulverulenta  A.  L.  Sm.  88.  Loch  Tay  Woods,  Greville 
ex  Leight.  ed.  1,  371.     South-east  side  of  Loch  Earn,  1914. 

Pyrenidace^. 

Coriscium  viride  A.  Zahlbr.  On  turfy  soil.  87.  Ben  Ledi, 
Smith,  265.  88.  Ben  Lawers  !  Maimjay  ex  Mudd,  269.  Ran- 
Boch,  Stirt.  in  Scottish  Nat.  1880,  1.  Ben  Lawers,  at  3500  ft., 
Watson.     Near  Lochan-a-Chait,  at  2800  ft. 

Lophothelium  acervatum  Stirt.  On  turfy  soil.  88.  Ben 
Lawers,  Stirt.  in  Scottish  Nat.  1887,  265. 

Obryzum  dolichoteron  Nyl.     Parasitic  on  species  of  Collema. 
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88.  On  Collema  vielcBmim,  Craig  Tulloch,  Cromh.  ex  height,  ed.  3, 
497. 

Pyreniococcus,  gen.  nov.  Thallus  none.  Perithecia  simple, 
coloured,  subimmersed  in  the  tissues  of  a  host-plant  containing 
gonimia  (CyanojyhycecB),  opening  by  a  pore.  Spores  8  in  the 
ascus,  ellipsoid,  septate,  fuscous.  Allied  to  Obryzum,  from  which 
it  differs  chiefly  in  the  shape  and  colour  of  the  spores. 

■■'P.  exoriens  nobis  {Endococcus  exoriens  Stirt.  in  Scottish  Nat. 
1880,  4).  Thallus  none  proper.  Perithecia  in  the  thallus  of  Pan- 
naricB,  semi-immersed,  small,  fuscous  to  fuscous-black;  paraphyses 
none.  Spores  8,  ellipsoid,  3-septate,  fuscous,  0-009-0-011  mm. 
long,  0-006  mm.  thick  ;    hymenial  gelatine  wine-red  with  iodine. 

88.  On  the  thallus  of  a  Pannaria,  probably  P.  hrunnea,  Craig 
Var  near  Kinloch-Kannoch,  Stirt.  he.  cit. 

Dermatocarpace^. 

Dermatocarpon  miniatum  Th.  Fr.  On  dry  rocks,  preferring 
those  that  are  calcareous,  generally  in  shade.  88.  Ben  Lawers. 
Phytol.  1843.  Kenmore  and  Glen  Lochay,  Smith,  267.  Finlarig 
Wood,  1911.  89.  Crag  on  south  face  of  Kinnoull  Hill,  Lindsay, 
291.     Dunkeld,  Smith,  ib. 

Var.  leptophyllum  Dalla  Torre  &  Sarnth.  88.  Lochan-a-Chait, 
Smith,  ib.     89.  Kinnoull  Hill,  Borrer  &  Hook,  in  Hook.  44. 

Var.  compUcatum  Th.  Fr.  88.  Kenmore  and  Ben  Lawers, 
Smith,    268.       Glen    Lochay,    Cromb.    ex    height,    ed.    1,    410. 

89.  Kinnoull  Hill,  Smith,  ib. 

Form  decipiens  A.  L.  Sm.  88.  South  side  of  Loch  Tay, 
Smith,  ib. 

D.  aquaticum  A.  Zahlbr.  On  rocks  and  stones  in  streams  and 
on  the  margins  of  lakes.  88.  Ben  Lawers,  Hooker  ex  height,  ed.  1, 
141.  Loch  Tay,  Loch  Dochart  and  Loch  Tummel,  Smith,  269. 
Near  Fearnan.     Loch  Earn,  1914. 

D.  lachneum  A.  L.  Sm.  On  earth  amongst  calcareous  rocks. 
88.  Ben  Lawers!  Maingay  ex  Mudd,  267.  Craig  Tulloch,  Cromb. 
ex  height,  ed.  1,  412.  Creag-na-Caillich,  Smith,  270.  89.  Kin- 
noull Hill,  Hooker  d'  Borrer  ex  height,  ed.  1,  412. 

D.  hepaticum  Th.  Fr.  On  earth  and  old  walls,  ascending  to 
3940  ft.  on  Ben  Lawers.  88.  Glen  Lochay,  Killin,  Cromb. 
hichenes,  108.     Ben  Lawers !  Smith,  271.     King's  Seat,  Watson. 

D.  cinereum  Th.  Fr.  In  similar  situations  to  the  preceding, 
ascending  to  3900  ft.,  or  higher  on  Ben  Lawers.  88.  Summit  of 
Ben  Lawers!  Borrer  ex  height.  British  Species  of  Angiocarpcns 
Lichens,  1851,  22.     Finlarig,  Smith,  271. 

Var.  cartilagineum  A.  L.  Sm.  88.  Summit  of  Ben  Lawers, 
Carrollin  J.  Bot.  1866,  24.     Creag-na-Caillich,  Smith,  272. 

NormandinapuIchcIlaGvomh.  On  mossy  tree  trunks.  87.  The 
Trossachs  and  Glen  Falloch,  Smith,  273.  88.  Killin,  Cromb. 
hichenes,  107.     Finlarig  and  Glen  Lochay,  Smith,  ib. 

Dacampia  Hookeri  Massal.  On  earth  amongst  alpine  rocks. 
88.  Plentiful  on  the  sunnuit  of  Ben  Lawers,  1808,  Hooker  tC 
Boner  ex  height.  British  Species  of  Angiocarpous  hicJiens,  1851,  64 
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and  77.      Still  on   Ben  Lawers,  in  the  west  corrie,  at  3900  ft. 
1913. 

Verrucariace^. 

Verriicaria  lavata  Ach.  On  rocks  and  stones,  usually  in 
streams.     88.  Ben  Lawers,  Smith,  281. 

V.  margacea  Wahlenb.  On  moist  rocks  in  and  on  the  margins 
of  streams.  88.  Craig  Tulloch  and  Ben  Lawers,  Smith,  281. 
89.  Glen  Tilt,  Cromb.  ex  height,  ed.  1,  416. 

'''V.  (zthiohola  Wahl.     In  similar  situations  to  the  preceding. 
88.  On  stones  in  stream  near  Eannoch  Station,  1910.    Glen  Lochay. 
-Var.  acrotella  A.  L.  Sm.     88.  Shore  of  Loch  Tummel,  1912. 

F.  viridula  Ach.  On  rocks  and  walls.  89.  Spital  of  Glen 
Shee,  Lindsay  ex  height,  ed.  1,  424. 

7.  macrostoma  DC.  In  similar  situations  to  the  above. 
88.  Craig  Tulloch,  Cromb.  ex  height,  ib. 

V.  nigrescens  Pers.  On  calcareous  rocks,  walls  and  stones. 
88.  Craig  Tulloch,  Cromb.  ex  height,  ed.  1,  421.  Ben  Lawers, 
Smith,  286.     89.  Killiecrankie,  1912. 

■•'-V.   viauroides    Schaer.       On    calcareous    rocks    and   stones. 
88.  Achmore,  Killin,  1913. 

V.  ccerulea  DC.  (=  V.  j^^umbea  Ach.).     On  limestone  rocks. 

88.  Craig  Tulloch,  Smith,  288. 

■'V.  muralis  Ach.     On  the  mortar  of  walls,  &c.     88.  Near  Killin. 

89.  Mortar  of  bridge  between  Dunkeld  and  Loch  of  Lows,  1912. 
V.  integra  Carroll.     On  limestone  rocks  and  walls.     88.  Craig 

Tulloch,  Cromb.  ex  height,  ed.  3,  457. 

V.  calciseda  DC.  On  limestone  rocks  and  walls.  88.  Craig 
Tulloch,  Cromb.  ex  height,  ed.  3,  458. 

Thelidium  pyrenophorum  Koerb.  On  calcareous  and  schistose 
rocks  in  mountain  districts,  ascending  to  the  cairn  on  Ben  Lawers 
(3990  ft.).  88.  Ben  Lawers !  Jones  ex  Mudd,  296.  Craig  Tulloch, 
Cromb. 

T.  explicatum  nobis  {Verrucaria  explicata  Stirt.  in  Scottish 
Nat.  1880,  4).  In  similar  situations  to  the  preceding.  88.  Near 
the  summit  of  Ben  Lawers,  Stirt.  loc.  cit. 

T.jMjmlarc  Arn.  On  rocks  in  mountain  districts.  88.  Creag- 
na-Caillich,  Maingay  ex  Mudd,  295. 

T.  superpositum  A,  L.  Sm.  Parasitic  on  Polyblastia  theleodes. 
88.  Summit  of  Ben  Lawers,  1865,  Jones  &  Carroll  in  J.  Bot. 
1866,  25. 

Polyblastia  intercedens  Loennr.  On  schistose  and  calcareous 
rocks.  88.  Ben  Lawers,  1864,  Jones  &  Carroll  in  J.  Bot.  1865, 
292.     Still  there  at  3350  ft.  in  1913. 

P.fuscoargillaceaAnzi.  On  rocks.  88.  Craig  Tulloch,  Crom&. 
ex  height,  ed.  1,  455.  Ben  Lawers,  at  3350  ft.,  1913.  89.  Base 
of  Ben-y-Gloe,  1870,  Cromb. 

P.  inumbrata  A.  L.  Sm.  On  schistose  rocks.  88.  Ben 
Lawers,  1864,  Jones  ex  Carroll  in  J.  Bot.  1865,  292.  Creag-an- 
Lochan,  at  2200  ft.,  Watson. 

P.  Sendtneri  Krempelh.  On  mossy  earth  in  alpine  situations. 
88.  Summit  of  Ben  Lawers,  Jones  &  Carroll,  loc.  cit. 
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P.  gelatinosa  Th.  Fr.     In  similar  situations  to  the  preceding. 

87.  Summit  of  Ben-a-Chroin,   3050  ft.,  1913.     88.  Summit  of 
Ben  Lawers,  1860 ;  Jones  ex  Mudd,  282. 

P.    theleodes    Th.    Fr.      On    rocks    in    mountain    districts. 

88.  Summit  of  Ben  Lawers,  1860,  Joiies  ex  Miidd,  282.     Craig 
Tulloch,  Cromb.     Creag-an-Lochan,  Watson.     Lochan-a-Chait. 

P.  scotinospora  Hellb.  On  schistose  rocks  on  mountains. 
88.  Head  of  Lochan-a-Chait,  Ben  Lawers,  1860,  Jones  ex  Mudd, 
282.  Summit  of  Craig-na-Caillich,  Maingaij,  ih.  Glen  Lochay, 
1913. 

P.  Henscheliana  Loennr.  On  schistose  rocks.  88.  Ben 
Lawers,  Jozies  d'  Carroll  ex  Carroll,  J.  Bot.  1865,  292.  Craig 
Tulloch,  Cromb.  ex  Leiglit.  ed.  3,  489. 

P.  nigritella  A.  L.  Sm.  On  peaty  earth  between  the  squamules 
of  Dermatocarpon  cmereum.  88.  Ben  Lawers,  1864,  Carroll  in 
J.  Bot.  1866,  25. 

P.  peltophora  A.  L.  Sm.  On  earth.  88.  Ben  Lawers,  Stirt. 
in  Grev.  iii.  1874,  37. 

P.  addubitans  nobis  {Verrncaria  addubitans,  Stirt.  in  Scottish 
Nat.  1880,  4).  On  decorticated  wood.  88.  Near  Kinloch- 
Eannoch,  Stirt.  loc.  cit. 

Microglana  corrosa  Arn.  On  alpine  rocks.  87.  South  side 
of  Am  Binnein,  at  3500  ft.,  1913.  Ben-a-Chroin,  at  2700  ft.  It 
is  possible  that  these  may  belong  to  the  following  variety. 

Var.  nericiensis  A.  L.  Sm.  88.  Ben  Lawers,  Holl  ex  Smith,  309. 
"M.  breadalbanensis,  sp.  nov.  Thallus  pale  citrine-yellow, 
smooth,  broken  into  scattered  or  more  contiguous  subangular 
fragments,  each  bearing  one  or  rarely  two  apothecia.  Perithecia 
small,  subglobose,  slightly  immersed  at  the  base,  black  ;  exothe- 
cium  thick,  black,  gradually  thinner  towards  the  base,  where  it 
forms  a  very  tliin  brown  line;  ostiolo  poriform,  sometimes  slightly 
protuberant,  but  hardly  papillaeform.  Asci  and  paraphyses  as  in 
the  genus.  Spores  6  to  8,  irregularly  biseriate,  colourless, 
0-018-20  mm.  long,  0-010  mm.  thick,  elliptic-oblong,  obtuse  at 
one  or  both  ends,  the  muriform  divisions  usually  in  six  or  seven 
transverse  rows  ;  longitudinal  dissepiments  1-3. 

On  mica-schist  rocks,  scattered  in  very  small  or  rather  larger 
and  subcircular  patches  amongst  Lecidea  contigua.  The  largest 
example  seen  was  nearly  circular  and  about  9  millimetres  in 
diameter,  but  some  of  the  specimens  consisted  of  scattered  groups 
about  2  mm.  across.  88.  Ben  Cruichben,  near  Killin,  at  3100  ft., 
June,  1913,  A.  Wilson. 

Staurothele  hymenogonia  A.  Zahlbr.  On  calcareous  rocks. 
88.  Ben  Lawers,  Smith,  311. 

S.  nmbrinum  A.  L.  Sm.  On  rocks.  88.  Bon  Lawers,  Jones 
ex  Mudd,  281.     Craig  Tulloch,  Cromb.     89.  Ben-y-Gloo,  Cromb. 

Pyrenulaceje. 
Acrocordia  gcmmata  Koorb.     On  trunks  of  trees.     88.  Alior- 
feldy,  Smith,  314.    Fiularig  Woods,  Killin,  Glen  Dochart.    89.  On 
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sycamore,  near   Loch  of   Butterston,   Dunkeld.      On  oak,  near 
Pitlochry,  1912. 

■■"A.  hiformis  OUv.  On  trunks  of  trees.  88.  Finlarig,  Killin. 
89.  Near  Pitlochry,  1912,  a  form  approaching  var.  conformis  in 
the  often  biguttulate  cells  of  the  spores  which,  however,  are  as 
frequently  normal  in  this  respect,  and  in  size.     Dunkeld. 

"Var.  conformis  A.  L.  Sm.  88.  Achmore,  Killin,  Watson. 
Glen  Lochay. 

■■'ArtJiojjyrenia  eindermidis  Mudd.  On  trees.  87.  On  young 
oaks,  The  Trossachs.  88.  On  hazel,  Glen  Dochart,  near  Killin, 
1913.     89.  Near  Pitlochry. 

■■'A.iyitnctiformis  Arn.  On  trees.  88.  Shore  of  Loch  Tay,  near 
Fearnan,  1911.  Glen  Lochay  and  Achmore,  Killin.  89.  Near 
Pitlochry. 

"'■A.  lyyrenastrella  Oliv.  On  bark.  88.  Shore  of  Loch  Tay, 
near  Fearnan,  1911. 

■'^A.  cineriopminosa  Koerb.  On  bark.  89.  On  ash,  Cluny 
Bridge,  Pitlochry,  1912. 

*A.fcdlax  Arn.  On  smooth  bark.  88.  Inverhaggernie,  near 
Crianlarich.  Glen  Lochay  and  Achmore,  Killin.  89.  On  oak 
twigs,  near  Pitlochry,  1912. 

A.  Lahiirni  Sydow.  On  trees.  88.  Aberfeldy,  Smith, 
322. 

A.  sinlohola  A.  L.  Sm.  On  rocks  and  stones.  88.  Craig 
Tulloch,  1872,  Gromh.  ex  Leiglit.  ed.  3,  469.  89.  On  stones, 
King's  Seat,  Sidlaw  Hills.  The  spores  become  septate  at 
maturity.  When  younger  it  might  be  mistaken  for  a  Verrucaria, 
but  the  gonidia  [Trentepohlia)  then  distinguish  it. 

A.   hryospila    A.    L.    Sm.     On    mosses    and    schistose    soil. 

88.  Ben  Lawers,  1864,  Carroll  in  J.  Bot.  1865,  298. 

A.  allogena  A.  L.  Sm.  Parasitic  on  the  thallus  of  Bhizocarpon 
petrcBum  var.  excentricum,  &c.  88-  Near  the  summit  of  Ben 
Lawers,  1864,  Carroll  in  J.  Bot.  1866,  25.  Ben  Laoigh,  at 
2500  ft.,  1911. 

A.  colleta  A.  L.  Sm.  On  Gymnomitruim  concinnatum.  88.  On 
Ben  Lawers,  Stirt.  in  Grev.  iii.  37. 

A.  rhyponta  Massal.  On  the  bark  of  trees.  88.  Killin, 
S^nith,  ii.  328.  88  or  89?  By  the  Garry,  Cromb.  in  Grev. 
i.  170.     (Right  or  left  bank  of  river  not  stated.) 

A.  Crombei  A.  L.  Sm.  On  bark.  88  or  89  ?  Banks  of  the 
Garry,  Smith,  328. 

Leptorhaphis  epidermidis  Th.  Fr.     On  the  bark  of  birches. 

87.  Glen  Falloch,  Smith,  330.      The  Trossachs.      88.  Bank  of 
the  Tummel.     89.  Near  Pitlochry. 

Microthelia    exerrans    A.    L.    Sm.       On    quartzose    stones. 

89.  Ben-y-Gloe,  1877,  Cromh.  in  Grev.  viii.  114. 

■■•Porina  lectissima  A.  Zahlbr.  On  damp  rocks.  88.  Glen 
Lochay,  1913. 

P.   furvescens    A.    L.    Sm.       On    mosses    on    the    ground. 

88.  Summit  of  Ben   Lawers,  1864,   Jones  d  Carroll  in  J.  Bot. 
1865,  293. 
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*P.    carpmea    A.    Zahlbr.      On    smooth    branches    of   trees. 
88.  Sparingly  in  Glen  Lochay,  1913. 

Thelopsis  rubella  Nyl.  On  bark.  87.  Lanrick  Castle,  near 
Doune,  1866,  McKinley  ex  Leight.  ed.  1.  443. 

Th.  nielathelia  Nyl.  Encrusting  mosses  on  mountains. 
88.  Summit  of  Ben  Lawers,  1864,  Jones  ex  Carroll,  J.  Bot.  1865, 
293.     Creag-na-Caillich,  Cromh.  Lichenes,  123. 

Pyrenula   nitida  Ach.      On    the   bark   of   trees.      87.    Glen 
Falloch,  Smith,  341.     89.  On  oak,  near  Pitlochry,  1912. 
*Var.  nitidella  Mudd.     88.  Achmore,  Killin,  Watson,  1913. 

Trypetheliace^. 

Melanotheca  gelatinosa  Nyl.  On  smooth  bark  of  trees. 
88.  Glen  Lochay,  Cromh.  ex  Leight.  ed.  1,  467.  By  the  Garry, 
Cromh.  in  Grev.  i.  170.  Killin,  Smith,  348.  By  Loch  Tay,  near 
Fearnan,  1911.     89.  Blair  Atholl,  Smith,  ih. 

Mycoporace^. 
-•Mycoporummiserrimum  Nyl.     On  smooth  bark.    88.  On  hazel, 
Glen  Lochay,  1913. 

Incert^  Sbdis. 

■■'■Botrydina  vulgaris  Br6b.     88.  KilUn,  Watson,  1913. 
^Sirosiphon  ocellatus,  Kiitz.     88.  Tyndrum,  Watson,  1913. 
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Narcissus  poeticus 
o.rid  its  allies 


NARCISSUS    POETICUS    AND    ITS    ALLIES. 

By    H.     W.     PUGSLEY,    B.A. 


The  cultivation  of  Daffodils,  which  has  lately  become  one  of 
the  most  fashionable  of  horticultural  pursuits  in  this  country,  was 
followed  with  zest  more  than  three  hundred  years  ago,  when 
Gerard  described  and  figured  a  large  number  of  forms  in  his 
Herbal.  The  infinite  variety  of  the  Narcissus  lends  it  indeed  the 
pre-eminent  place  among  the  flowers  of  spring  which  in  summer 
belongs  to  the  Kose  ;  and  the  extreme  beauty  of  some  recent 
garden-hybrids,  such  as  the  trumpet  variety  "  Madame  de  Graaf," 
to  say  nothing  of  still  later  creations  like  "Peter  Barr,"  bears 
eloquent  testimony  to  the  success  of  modern  cultivators,  while  a 
glance  at  the  j^oeticus  form  "Cassandra  "  at  once  explains  how  the 
classical  legend  of  the  son  of  Cephissus  arose  among  the  Boeotian 
Greeks. 

But  while  present-day  gardeners  have  striven  with  energy  to 
improve  the  Narcissus,  very  little  botanical  work  on  the  genus  has 
appeared  since  the  publication  of  Mr.  J.  G.  Baker's  AviaryllidecB 
in  1888,  and  the  inadequate  and  unequal  treatment  of  these  plants 
in  such  an  important  modern  work  as  Rouy's  Flore  de  France  is 
at  once  seen  on  comparing  his  account  of  Narcissus  poeticus  with 
that  of  the  species  of  a  genus  like  Viola. 

The  botanical  investigation  of  Narcissi  presents  two  principal 
difficulties.  In  the  first  place,  a  number  of  garden  forms  exist  or 
have  existed  concerning  whose  origin  there  is  some  uncertainty. 
While  they  may  be  truly  wild  plants,  it  is  quite  possil)le  that  they 
are  ancient  hybrids,  for  it  is  certain  tliat  Narcissi  have  been 
cultivated  in  some  part  of  Europe  during  many  centuries.  A 
second  difficulty,  which  applies  especially  to  the  Poet's  forms,  arises 
from  the  obliteration  of  the  floral  characters  in  dried  specimens. 
In  these  all  traces  of  colouring  generally  vanish  after  a  few  years, 
and  it  is  often  impossible  to  determine  the  curving  of  the  perianth- 
segments  and  risky  even  to  define  the  shape  of  the  corona  ;  more- 
over, many  exsiccata  are  mere  scraps — flowers  without  bulb, 
foliage,  or  fruit.  Fortunately,  in  some  cases,  published  figures 
are  in  existence  which  are  accurate  and  reliable,  but  many 
plates,  and  notably  those  in  recent  works,  leave  mucli  to  bo 
desired. 

On  the  other  hand,  the  examination  of  Narcissi  is  facilitated 
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by  the  comparative   ease   generally   attending   their   cultivation 
(although  the  difference  of  behaviour  of  apparently  closely  allied 
forms  under  similar  conditions  is  sometimes  surprising),  and  wild 
plants  do  not  readily  become  abnormal.     My  knowledge  of  living 
Daffodils,  such  as  it  is,  is  largely  derived  from  growing  during  the 
past  twenty  years  the  greatest  possible  variety  in  the  borders  and 
grass-plot  of"  a  small  suburban  garden  on  the  London  Clay;  and 
my  interest  in  the  forms  of  jY.  j^oeticus   has  been  stimulated  by 
the  occasional  introduction  of  wild  bulbs  collected  during  holidays 
in  the  Swiss  and  Italian  Alps.     These  wild  bulbs,  however,  have 
usually  failed  to  maintain  themselves  in  my  heavy  soil,  with  the 
exception  of  some  gathered  in  the  Saas  Valley,  in  Switzerland,  at 
an  altitude  of  about  6000  ft.,  in  July,  1909,  when  the  flowering 
was  past  and  the  foliage  withering.     These  first  bloomed  in  1911, 
and  unexpectedly  proved   to  be  the  Pheasant's   Eye   Narcissus 
(lY.    recurvus),   matching   exactly  the  common  form  of   English 
gardens.     The  bulbs  were  taken  from  a  hilly,  alpine  meadow-— not 
far,  it  is  true,  from  some  summer  chalets,  but  several  miles  distant 
from  the  nearest  gardens.     It  is  difficult  to  understand  how  they 
could  have  been  introduced  in  this  situation,  and  as  no  flow'ers 
were  visible  at  the  time  of  collecting,  the  extent  of  the  habitat 
could   not  readily  be  seen.     In   1913,  I   drew^  the  attention  of 
M.  Beauverd,  of  the  Boissier  Herbarium  near  Geneva,   to  this 
occurrence  of  N.  recurvus,  and  learned  from  him  that  it  also  grew 
in  another  locality  in  the  Valais,  at  about  the  same  altitude,  where 
he  had  previously  supposed  it  to  be  an  introduction,   but  now, 
after  enquiries,  thinks  it  may  be  indigenous.     But  M.  Beauverd 
has  also  suggested  that  the  plant  may  have  sprung  from  seeds  of 
flowers  left  to  fade  in  the  bouquets  placed  by  the  peasants  in  the 
oratories  in  the   neighbourhood  of  his  locality.      This    solution 
seemed  to  me  impossible,  owing  to  the  slow  development  of  the 
fruit   and  seed    of    Narcissi,   until  I  found  in   1914,   by  leaving 
bunches  of  wild  specimens  from  Glion  and  Savoy  in  water  for 
some   Aveeks,    that   not  only  fruits  but  even  a  few  seeds  were 
actually  produced.    M.  Beauverd's  suggestion  may  thus  be  a  sound 
one  if  N.  recurvus  is  a  fertile  plant.     In  the  garden  I  get  no  seed 
from  it,  and  the  Eev.  G.  H.  Engleheart  informs  me  that  it  is 
usually  a  sparing  and  irregular  seeder,  both  naturally  and  when 
cross-fertilised — which  may  be  taken  as  evidence  of  hybrid  origin. 
But  the  plant  may  develop  differently  in  the  Alps,  whether  wild 
there   or  not.       Its   strongly   marked   features  do  not  point  to 
hybridity  and  can    hardly  be   considered    intermediate   between 
those  of  any  of  the  older  known  poeticus  forms  ;  judging  from  the 
recurving  leaves  and  arcuately  reflexed  perianth,  it  would  appear 
to  be  one  of  the  parents  of  such  garden-hybrids  as  N.  Leedsii 
"  M.  M.  de  Graaf."     As  a  natural  species,  however,  its  remarkable 
uniformity,  as  seen  in  cultivation,  is  in  strong  contrast  with  the 
variability  of  some  other  wild  forms. 

The  consideration  of  the  status  of  N.  recurvus  involves  a  survey 
of  the  other  forms  of  Poet's  Narcissi,  and  as  the  literature  of_  the 
subject  is  extensive,  it  is  proposed  to  give  an  outline  of  the  views 
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of  the  chief  Britisli  and  Continental  authors  who  have  paid 
attention  to  them. 

At  the  outset  it  may  be  well  to  recall  that  N.  j^oeticus  is 
commonly  represented  in  English  gardens  of  the  present  day  by 
two  distinct  plants.  One  of  these,  sold  as  iV.  ornatus,  flowers 
naturally  in  April  and  is  obtained  much  earlier  by  forcing.  It 
has  erect  and  narrow  leaves,  broadly  obovate  perianth-segments, 
imbricated  above,  and  an  almost  flat  or  discoid  corona.  The  other 
form,  the  Pheasant's  Eye  {N.  recurvus),  never  flowers  before  May, 
and  is  distinguished  by  its  recurved  and  much  larger  leaves,  a 
symmetrically  recurved  perianth,  with  oval  segments  laterally 
inflexed,  and  a  distinctly  though  shortly  cup-shaped  corona.  These 
two  plants  have  the  facies  of  two  distinct  species. 

In  British  botany  four  forms  of  single-flowered  Poet's  Narcissi 
were  described  and  figured  as  early  as  1597  in  Gerard's  Herbal, 
p.  108,  viz. : — 

1.  A^.  medio  purpureus.  "  Purple  circled  Daffodill.''  Stated 
to  bear  in  the  middle  of  the  flower  a  small  yellow  coronet  with  a 
purple  circle,  and  clearly  figured  as  a  large-flowered  plant  with 
ovate-oblong,  imbricate  and  recurved  perianth-segments. 

2.  N.  medio  imrpureus  pr<2COX.  "Timely  purple  ringed  Daffo- 
dill." Stated  to  be  a  somewhat  lesser  plant,  and  figured  with 
smaller  stellate  flowers. 

3.  N.  viedio  purjnireus  prcecocior.  Distinguished  by  Inroad, 
flat  leaves  bending  over  at  the  tip,  and  figured  with  small  stellate 
flowers  ;  still  earlier  flowering. 

4.  A^.  medio  puipureus  prcecocissimus.  The  smallest  plant  and 
first  to  flower ;  figured  with  stellate  flowers. 

According  to  Gerard,  No.  1  flowers  in  April  and  the  other 
three  in  February  (Old  Style  Calendar). 

Of  these  four  plants  one  only  appears  as  a  species  in  Johnson's 
Gerard,  p.  123  (1633),  where  it  is  described  under  Gerard's  name 
of  A'',  medio  purpureus,  with  a  fresh  figure  copied  from  Dodona}us'» 
Pemptades.  Gerard's  four  figures  are  discarded,  and  his  remaining 
forms  are  only  briefly  alluded  to. 

Meanwhile,  a  second  elaborate  account  of  the  Poet's  Narcissi 
had  been  printed  in  Parkinson's  Paradisus,  pp.  7-4-7G  (1629), 
where,  besides  double-flowering  plants  and  N.  medio  lutetis 
vulgaris  (Primrose  Peerless),  the  author  describes  five  forms. 
These  are : — 

1.  A'',  viediocroceiis  serotinns.  A  form  with  narrow  leaves  and 
stellate  flowers,  with  small  round  saffron-edged  cup. 

2.  A^.  medio  purpureus  prcBcox  (p.  75,  f.  3).  Said  to  be  very 
sweet  scented,  with  a  flat  yellow  cup,  bordered  with  red  or  purple  ; 
and  shown  in  the  figure  with  waved,  obovate,  slightly  imbricate 
perianth-segments. 

3.  A^.  medio  purpureus  serotinus.  Described  as  having  a  larger 
bull),  broad  leaves,  large  flowers  witli  imbricate  segments,  and  the 
edge  of  the  corona  sometimes  paler  rod. 

4.  N.  medio  purpureus  maximus  (p.  75,  f.  2).  Stated  to  bo 
still   larger    in    all    its    parts,    and    figured    with    broadly    oval, 
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imbricate  perianth-segments,  and  a  cupped  corona  with  seemingly 
a  fimbriate  margin. 

5.  N.  viedio  imrpureus  stellaris  (p.  75,  f.  4).  Said  to  have 
narrower  and  greener  leaves,  and  a  less  scented  flower  with  a 
yellow,  purple-edged  corona.  The  figure  shows  narrow  and 
distant  perianth-segments. 

Parkinson  adds  that  the  first  of  these  flowers  in  May,  the 
second  early  in  March,  and  the  remaining  three  in  April,  about  a 
month  later  (Old  Style).  The  bulbs  of  2,  4,  and  5  are  supposed 
to  have  been  brought  from  Constantinople,  and  3  from  Germany, 
France,  and  Italy.     Gerard  is  not  quoted  by  Parkinson. 

These  Narcissi  are  reduced  to  four  species  by  Eay  (Hist.  ii. 
p.  1133  (1688) ),  wdio  does  not  appear,  however,  to  have  been  well 
acquainted  with  them.  His  first  species  is  N.  medio  jmrjmreus  of 
J.  Bauhin  and  Gerard,  and  for  this  he  cites  Parkinson's  N.  medio 
jmrimreus  serotinus  and  C.  Bauhin's  N.  alhus  circulo  purpureo  as 
synonyms.  The  description  is  taken  from  J.  Bauhin's  Historia, 
and  the  plant  is  said  to  grow  in  Narbonne  and  Italy.  Parkinson's 
N.  medio  imrpureus  pracox  and  perhaps  N.  m.  p.  maximus  are 
included  under  it. 

Bay's  remaining  species  are  : — 

2.  N.  medio  croceus  serotinus  Park.,  with  small  leaves  and 
stellate  flowers. 

3.  N.  medio  p^trpureus  magno  flore  latiore  {N.  latifolius  yii. 
Clus. ;  N.  medio  purpiireus  maximus  Park.  ?),  a  late  flowering 
form  said  to  grow  in  Styria,  and  probably  taken  from  Clusius's 
History. 

4.  N.  niveus  odoratus  circulo  rubello  C.  Bauhin  {N.  latifolius 
vi.  Clus. ;  N.  medio  puvjmreus  stellaris  Park.),  a  plant  with 
narrow  leaves,  stellate  flowers,  and  small  corona,  evidently  copied 
from  Clusius,  and  said  to  be  abundant  above  Gaming,  in  Lower 
Austria. 

It  will  be  noticed  that  two  of  these  species  said  by  Parkinson 
to  come  from  Constantinople  are  referred  by  Eay  to  Austrian 
habitats. 

After  the  time  of  Ray  the  characters  of  these  plants  were  lost 
sight  of  in  Britain  :  one  single-flowered  form  only  is  mentioned 
in  Miller's  Gardener's  Dictionary,  ed.  1  (1731),  Gerard  and 
Parkinson  not  even  being  quoted.  In  the  eighth  edition  (1768), 
after  Linnoeus's  description  of  N.  poeticus  in  Species  Plantarum, 
this  form  reappears  under  that  name  with  N.  albus  circulo  pur- 
pureo  Bauhin  as  a  synonym,  and  the  only  addition  is  N.  alhus 
Miller,  a  little-known  plant  possibly  related  to  N.  triandrus. 

In  1793  a  redivision  of  N.  poeticus  into  three  species  was 
proposed  by  Curtis  {Botanical  Magazine,  No.  193),  one  of  which 
was  figured  as  N.  angustifolius .  Curtis  writes  that  under  the 
name  of  N.  poeticus  three  different  species,  to  us  appearing 
perfectly  distinct,  and  regarded  as  such  by  the  old  botanists,  have 
been  confounded  by  the  moderns,  viz. : — 

1.  Narcissus  viedio  pmpureus  pracox.  Park.  Par.  {N.  albus 
circulo  2-)urpureo,  C.  Bauhin). 
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2.  Narcissus  medio  purpureus  serotinus,  Park.  Par.  {N.  aUms 
magno  odore  Jlore  circulo  pallido,  C.  Bauh.). 

3.  Narcissus  medio  luteus  vulgaris,  Park.  Par.  {N.  pallidus 
circulo  luteo,  C.  Bauh.). 

"The  two  former  of  these  have  the  greatest  affinity  .  .  .  having 
a  very  short  nectary  edged  witli  orange  .  .  .  since  the  name 
poeticus  is  equally  suitable  to  l)otla  .  .  .  we  have  tliought  best  to 
get  rid  of  it  altogether,  and  to  substitute  for  1,  angusiifolius  ;  for 
2,  majalis  ;  for  3,  hiflorus." 

"  The  angtostif alius  here  figured  is  a  native  of  the  South  of 
Europe  and  said  by  Magnol  and  Clusius  to  grow  spontaneously 
in  the  meadows  about  Narbonne  and  Montpelier.  It  flowers  in 
our  gardens  early  in  April,  about  a  month  before  the  hijlorus,  and 
full  six  weeks  sooner  than  the  rnajalis." 

No  diagnosis  of  N.  angusiifolius  is  furnished,  but  there  is  a 
full  synonymy  cited  from  pre-Linnean  authors.  The  plate  is  a 
fairly  good  one,  depicting  a  plant  with  narrow  leaves,  and  a 
flower  with  narrowly  obovate,  spreading  perianth-segments,  and 
seemingly  a  small,  cupped  corona  margined  with  deep  red  and 
with  all  the  stamens  exserted. 

Of  N.  majalis  Curtis  gives  no  account ;  the  name  is  based 
solely  on  the  references  to  Parkinson  and  Bauhin.  N.  hiflorus  is 
the  well-known  plant — not  a  true  Poet's  Narcissus — which  Curtis 
subsequently  described  and  figured. 

Soon  after  Curtis's  publication,  N.  angusiifolius  and  N.  majalis 
were  described  under  fresh  names  by  Eichard  A.  Salisbury  {Pro- 
dromus  Stirp.  Ilort.  Chapel  Allerton,  p.  225  (179G) ),  as  follows  : — 

"N.  RADiiFLORUS.  Gemiine  pyriformi ;  corollas  laciniis  incur- 
vulo-horizontalibus,  obovatis,  interioribus  vix  imbricatis  ;  coronS. 
acetabuliformi,  scarioso-cronulata  ;  antheris  omnibus  extra  tubum. 

''N.  angustifolius  Curt.  Bot.  Mag.  193,  cum  ic. ;  N.  poeticus 
Linn.  Herb,  et  Sp.  PI.  ed.  2,  p.  414. 

"  N.  PATELLARis.  Gcrmiue  ovali ;  corolho  laciniis  rccurvulo- 
horizontalibus,  obovatis,  interioribus  iml^ricatis ;  corona  cotyli- 
formi,  scarioso-crenulata  ;  antheris  tribus  intra  tubum. 

"  A^.  majalis  Curt.  Bot.  Mag.  sub  193;  N.  latifolius  vii.  Clusius, 
Hist.  PI.  hb.  2,  p.  157. 

"  Germen  in  hoc  proegrande." 

Some  years  later  (Trans.  Hort.  Soc.  i.  365  (1812))  Salisbury 
subdivided  N.  radiiflorus  into  two  species,  but  furnished  no  further 
diagnoses.  The  original  name,  with  N.  angustifolius  Curt,  and 
N.  medio  purpureus  stcllaris  Park,  as  synonyms,  is  retained  for  a 
plant  said  to  grow  in  Swiss  subalpino  meadow's,  and  to  flower  in 
English  gardens  early  in  April.  No  reasons  are  offered  for  thus 
identifying  a  Swiss  subalpino  plant  with  the  earliest  flowering 
garden  form  known  in  Britain.  The  second  species  is  named 
N. poeticus  MSS.  {N.  medio pupurcus  pnccox  Park.),  and  is  stated 
to  be  tbo  true.  Narcissus  of  the  poets  and  to  flower  immediately 
after  N.  radiiflorus.  Salisbury  mentions  that  ho  had  wild  roots 
of  this  plant  sent  by  Broussonet  from  IMontpelier,  in  S.  France. 
The  MS.  of  this  paper  is  preserved  in  Herb.  Mus.  Brit.,  together 
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with  an  unpublished  continuation  wliich  deals  further  with  N. 
patellaris.  Of  this,  N.  poeticus  Smith  in  E.  B.  275,  N.  majalis 
.Curt.,  N.  poeticus  L.  Sp.  PL  auctoritate  ejus  speciminis,  and 
N.  medio  purpureus  serotinus  Park,  are  cited  by  Salisbury  as 
synonyms,  and  the  plant  is  said  to  grow  wild  in  the  alps  of  Styria 
,  and  Kartschia,  flowering  long  after  the  others,  never  till  June  in 
its  natural  habitats.  There  are  thus  three  species  of  Poet's 
Narcissi  in  Salisbury's  later  arrangement,  and  it  will  be  observed 
that  the  Linnean  specimen  is  now  identified  with  N.  patellaris 
instead  of  N.  radiiflorus,  as  in  the  Prodromus. 

The  British  Museum  Herbarium  contains,  in  addition  to  his 
manuscripts,  a  fine  set  of  original  drawings  of  various  Narcissi 
executed  by  Salisbury  at  various  periods  and  labelled  in  his  hand- 
writing. These  include  (1)  tripodalis  {=  poeticus  MS.),  showing 
flowers  with  obovate  outer  segments  and  narrower,  oblong,  inner 
ones,  all  contiguous,  and  a  flat  corona  with  only  three  stamens 
exserted ;  (2)  radiiflor^is  (not  legibly  labelled),  having  flowers 
with  narrowly  obovate,  distant  segments,  and  very  small,  cupular 
corona,  with  unequal  stamens,  all  exserted,  and  the  longer  exceed- 
ing the  corona  ;  (3)  patellaris,  with  oval,  imbricated  perianth-seg- 
ments, large,  cupular,  fimbriate  corona,  and  unequal  stamens  ;  and 
(4)  curvilobus  MS.  (=  j-eczwfz^s  Haworfch),  the  common  Pheasant's 
Eye  of  present-day  gardens. 

jY.  poeticus  had  meanwhile  appeared  as  a  naturalized  British 
plant  in  English  Botany,  No.  275  (1795),  where  Smith  cites 
N.  majalis  Curt,  in  synonymy  and  adds  that  the  Linnean  Her- 
barium confirms  that  his  plant  is  the  true  species  of  Linnaeus. 
The  brief  description  mentions  that  the  leaves  are  more  than  half 
an  inch  broad  and  the  nectary  bordered  with  orange  or  rather 
crimson ;  and  the  plate  was  drawn  from  a  specimen  collected  on 
May  26th,  1795,  near  Gravesend,  which  is  preserved  in  Herb. 
Mus.  Brit,  and  undoubtedly  represents  the  N.  p)atellaris  of 
Salisbury.  The  corona  of  the  flower,  as  drawn,  is  markedly 
cupular,  with  a  crimson  and  peculiarly  fringed  margin,  beneath 
which  is  a  broad  white  zone  extending  almost  half-way  to  the 
base  of  the  cup.  In  May,  1914,  I  had  the  satisfaction  of  finding 
this  plant  still  flourishing  in  an  old  garden  in  North  Kent. 

We  now  come  to  the  work  of  Adrian  Hardy  Haworth,  whose 
knowledge  of  cultivated  Narcissi  has  rarely  been  equalled  till  quite 
recent  years  and  whose  descriptions  are  among  the  most  complete 
and  accurate  that  we  possess.  His  first  publication  on  Narcissus 
was  a  classified  list  printed  in  Trans.  Linn.  Soc.  i.  244  (1800),  in 
which  N.  poeticus  and  iV.  angustifolius  are  included  as  distinct 
species,  the  figure  of  English  Botany  being  cited  for  the  former 
and  Curtis's  plate  for  the  latter.  Haworth  next  described  (Syn. 
PI.  Succ.  Appendix,  p.  331  (1812) )  as  a  new  species,  under  the 
name  of  N.  rccurvus,  the  Drooping-leaved  Narcissus,  the  plant 
now  known  as  the  Pheasant's  Eye,  which  seems  to  have  previously 
been  unnoticed.  His  diagnosis  runs: — "  N.  foliis  semuncialibus 
glaucis  superne  debiliter  recurvo-dependentibus  ;  petalis  imbricatis 
lateribus  inflexis;   nectario  patellari  perplicato,  margine  crenulato 
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coccineo;  stigmate  longitudine  staminum  interiorum."  This  new 
plant  is  distinguished  from  N.  radii/lorus  SaUs)).,  not  only  hy  its 
flowers  but  by  its  more  glaucous,  less  keeled  and  much  broader 
leaves.  N.  iweticus,  then  but  recently  separated  by  Salisbury  in 
Ilort.  Trans,  i.  p.  365,  is  said  to  differ  abundantly  in  foliage, 
corolla  and  earlier  flowering,  and  in  its  far  more  flattened  and 
different  nectary.  N.  ijatellaris  Salisb.  is  stated  to  be  a  smaller 
and  rather  earlier  flowering  plant  than  N.  recurvus  and  is 
described,  "N.  foliis  4-linearibus  glaucis  subincurvantibus,  petalis 
imbricatis  lateribus  deflexis  ;  nectario  patellari  luteo  minutissime 
plicatulo,  margine  subscarioso  circulo  albo  gracili  externe  coccineo 
crenulato  ;  stigmate  longitudinc  staminum  interiorum."  It  will 
be  observed  that  in  breadth  of  foliage  and  colouring  of  corona  this 
plant  does  not  agree  with  that  of  English  Botany.  Haworth 
remarks  that  he  can  find  no  account  of  A'',  recurvus  in  authors  and 
offers  no  suggestions  respecting  its  origin. 

The  four  species  thus  recognized  by  Haworth  in  1812  were 
described  together  in  his  Suppl.  PI.  Succ.  et  Narciss.  Kevisio, 
pp.  148-151  (1819),  as  follows  :— 

1.  N.  POETICUS.  Foliis  erectis  angustis ;  corolUe  lacinise  im- 
bricantes  tortaa  ;  3  exteriores  oblique  recurvantes  late  obovatae 
mucrone  valido,  3  interiores,  fere  horizontales  angustiores  mucrone 
minori ;  corona  matura  horizontaliter  expansa  lutea  rugosa  mar- 
gine scarioso  crenulato  subrecurvato  carmosino  croceove ;  antherte 
3  longiores  tubum  stylumque  paululum  superantes,  3  intra  tubum 
humiliores. 

N.  yocticus  Salisb.  in  Hort.  Trans,  i.  p.  365,  at  absque  ullo 
charactere  ;  N.  Poetaruvi ;  N.poeticus  L.  Sp.  PI.  ed.  2,  p.  414,  cum 
sequentibus  indefmite  ;  N.  medio  purjmreus  pri^cox  Park.  Par. 

Hab.  in  Gr^ucia  ot  in  pratis  prope  Languedoc  sec.  Salisb.  /.  c. 
Floret  in  Aprilis. 

2.  N.  RADIIFLORUS.  Corollo)  laciniis  horizoutalibus  spatliulato- 
obovatis  non  imbricatis;  corona  acetalniliformi  ore  scarioso  crenu- 
latissimo  intense  coccineo  ;  antheris  infcrioribus  tubo  semi-inclusis. 

N.  radiiflorus  Salisb.  Prod.  p.  225,  et  Hort.  Trans,  i.  p.  365  ; 
N.  angustifolius  Curt.  193  ;  N.  medio  purpureus  stellaris  Park.  Par. 

Hab.  in  pratis  humidis  subalpinis  llelveticis  sec.  Salisb.  /.  c. 
Floret  in  Aprilis. 

This  is  stated  to  have  leaves  scarcely  narrower  than  in  the 
preceding  species,  but  a  more  slender  scape. 

3.  N.  i\iAJALis,  with  the  diagnosis  already  applied  to  N.patel- 
laris  under  the  original  description  of  N.  recurvus  (Synop.  /.  c). 

N.  majalis  Curt.  193,  at  end;  N.  j^citellaris  Salisb.  Prod.  p.  225; 
N.  poeiicus  Eng.  Bot.  275  ;  N.  medio  purpureus  maximus  Park. 
Par.     Floret  Maio. 

Variat  a.  Antheris  tribus  solum  extra  tubum  excrtis. 

/d'.  cxcrtus  (middle-flowering).     Antlieris  omnibus  con- 
stanter  extra  tubum  oxortis. 

N.  medio  purpurciis  serotinus  Park.  Par. 

This  variety  cxcrtus,  which  llawortli  saw  but  once  in  a 
nursery    nt    Brompton    in    1809,  is  further   described  as  having 
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narrow  leaves,  subreflexed  and  nearly  spathulate  perianth-seg- 
ments, and  a  spreading,  yellow  corona  "  circulo  carmosino  serru- 
latim  erosulo." 

y.  plemcs.     N.  albus  vndtiplex  Park.  Par. 

4.  N.  RECURVUS,  with  a  repetition  of  the  original  diagnosis  ; 
stated  to  flower  in  May  with  N.  viajalis  and  to  have  been  culti- 
vated before  1809. 

Haworth's  later  views  respecting  these  plants  are  embodied  in 
his  Monograph  of  NarcissinecB,  pp.  14-15  (1831),  where  the  number 
of  j^oeticus -species  is  raised  to  twelve.  In  this  work  he  departs 
from  his  own  and  Salisbury's  earlier  views  by  identifying  the 
specimen  in  the  Linnean  Herbarium  with  the  N.  viajalis  of  his 
Bevisio,  to  which  he  transfers  the  name  N.  poetimis,  renaming  as 
ornatus  the  N.  poetic2is  of  his  Bevisio  and  of  Salisbury.  He  also 
separates  for  the  first  time  majalis  and  patellaris,  and  introduces 
several  new  forms. 

With  these  modifications  Haworth's  species  stand  thus: — 

'*'  Prcecociores. 

1.  POETARUM  (saffron-cupped).  Folia  glauca  inferne  carinata 
7  lineas  lata  apice  flaccide  recurva.  Corollse  laciniis  amplissimis 
cuneato-obovatis  planis  valde  imbricatis;  corona  subpatellari  (mox 
subdiscoidea),  primo  omnino  crocea  ore  plicatissime  crispo  satura- 
tiore  mox  a  basi  seorsum  intense  lutea  denique  albicante  periente. 

N.  viaxivius  medio  purpureus  Merian.  Florileg.  t.  144,  fig.  infer. 
Fl.  April.  1831,  in  hort.  Londini. 

2.  ORNATUS  (flat-crowned  saffron-rim).  With  a  diagnosis 
abridged  from  that  of  N.  jweticus  in  the  Bevisio. 

N.  i^oeticus  Salisb.  in  Hort.  Trans,  i.  p.  365,  sine  ullo  charactere. 
N.  medio  purpureus  j^rcecox  Park.  Par.  N.  irijMdalis  Salisb.  MS. 
ex  laciniis  3  sa^pe  semireflexis. 

Floret  initio  Aprilis  cum  sequente. 

3.  ANGUSTiFOLius  (narrow-leaved  saffrou-rim).  With  the  diag- 
nosis of  N.  radiifionis  from  the  Bevisio. 

N.  a7ig us tif alius  Bot.  Mag.  193.  N.  radiiflorus  Salisb.  Prod, 
p.  225,  ot  Hort.  Trans,  i.  p.  365,  excl.  synon.  Parkinsoni.  Narciss. 
Eevis.  p.  149. 

Habitat  Helvetias  pratis  humidis  alpinis.     Floret  in  Aprilis. 
'''*  Medio  tevip)ore  florescentes. 

4.  SPATHULATUS  (lesser  saffron-rim).  Corolkc  minoris  laciniis 
obtusis  seu  spathulatis,  corona  lutea,  margine  plicato  crispo  croceo. 

In  hort.  medio  seu  fine  Aprilis.  An  varietas  minor  certe 
prcecocior  N.  patellaris  infra  ? 

5.  ALBUS  (slightly  saffron-rimmed).  Corolla  mediocris  laciniis 
exterioribus  obovatis,  interioribus  subovatis  valde  imbricatis, 
corona  patula  lutea,  margine  plicato-crispo  subcroceo,  mox  nuir- 
cescente  albido. 

N.  albus  Mill.  Die.  ed.  8,  No.  5.     Schult.  Syst.  v.  7,  p.  985. 
In  hort.  med.  Aprilis  1831. 

6.  DiANTHOs  (Hort.). 

7.  TRiFLORUS  (Hort.). 

8.  BiFLORUS  Curt.  Bot.  Mag.  197. 
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9.  RECURVUs.  Diagnosed  as  before,  with  the  addition  "  corollae 
laciniis  late  ovatis  rotusis  cum  mucrone,  corona}  margine  sublate 
croceo  interne  parum  albido  sed  minus  quam  in  sequente." 

Narciss.  Revis.  p.  151.     Floret  Maio,  post  medium. 

fi.  gracilior.  Foliis  scapoque  fere  duplo  angustioribus  glauces- 
centibus  minus  planis,  paucis  solum  recurvis  sed  erectis  inde  scapi 
saepius  altitudine  ;  corongs  croceo  margine  saepe  tenuiore. 

10.  POETICUS  Linn,  (middle-sized  May).  With  the  diagnosis 
of  N.  patellaris  in  the  Synop.  Appendix  [N.  majalis  of  the 
Bevisio). 

N.  j^oeticus  L.  Sp.  PI.  et  ejus  herbarii ;  N.  majalis  Curt.  Bot. 
Mag.  193  (end) ;  Narciss.  Eevis.  p.  150. 
/i.  flor.  plen.  albo. 
y.  omnibus  antheris  exsertis.     N.  poeticus  Red.  Lil.  t.  IGO. 

11.  PATEiiLARis  (large,  broad  May).  Foliis  8  lineas  latis, 
giaucis,  carinatis.  CorolUe  amplissima  laciniis  orbiculato-obov^atis, 
imbricatissimis,  niveis,  oris  detlexis,  3  exterioribus  subsemirefiexis, 
3  interioribus  horizontalibus,  corona  patellari  lutea  superne  alba 
ore  denticulato-crispo  croceo. 

N.  poeticus  E.  13.  275.  N.  medio  puriyureus  maximus  Park. 
Par. 

(i.  fl.  pleno  albo  cum  croceo. 

12.  STELLAEis  (loug-potalled  saffron-riui).  Folia  lorata  viridia 
sive  aliquantum  glaucescentia.  Scapus  gracilis.  Corolkc  elongatcc 
stellares,  laciniis  obovato-cuneatis  mucronatis  tortis  oris  undatis 
reflexis  distinctis,  corona  perlutea  patellari,  margine  plicato  crcnu- 
lato  croceo  mox  intus  albido,  antheris  omnibus  subexsertis. 

N.  medio  puryureus  serotmus  Park.  Par, 

Hort.  post  medium  Mail. 

After  the  publication  of  his  Monograph  Haworth  contributed 
the  account  of  N.  recurvus  in  Sweet's  British  Flower  Garden, 
No.  188  (1833),  where  the  plant  is  beautifully  figured.  He 
suggests  hero  that  it  is  indigenous  in  Southern  Europe,  and  adds 
the  interesting  remark  that  it  is  the  common  Narcissus  of  London 
flower-markets  in  May,  while  the  rather  smaller  but  equally 
beautiful  N.  ornatus  is  the  market  flower  in  April. 

The  same  volume  contains  another  good  plate  (No.  132)  under 
the  name  of  jV.  stellaris  Haw.  Tlio  accompanying  description  is 
not  written  by  Haworth,  but  probably  by  Sweet ;  and  the  plant  is 
shown  with  flat  and  spreading  perianth-segments,  a  small  corona 
with  a  very  narrow  white  zone  narrowly  edged  witli  bright  scarlet, 
and  seemingly  shortly  ellipsoid,  trigonous  fruits. 

N.  poeticus  L.  is  next  dealt  with  in  Dean  Herbert's 
AmaryllidacccB,  p.  317  (1837),  where  ten  forms  are  admitted  as 
varieties,  viz. : — 

■''  Early  flowering,  April. 

(1)  grandiflorus  Sabine  MS.  {Poctarum  Haworth),  (2)  avgusti- 
folius  Bot.  Mag.  193,  (3)  ornatus  (flat-crowned  salTron-rim)  Haw., 
(4)  spathulatus  Haw.,  (5  ?)  alhus  Haw. 

JouKNAii  OF  Botany,  Sept.  1915.    [Supple-mknt  II.]       c 
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'■•■■'■  Late  floioering,  May. 
(6)  majalis  Eng.  Bot.  275,  (7)  recurvus,  (8)  patdlaris,  (9)  stel- 
laris  Haw.,  (10)  verhanensis  (tab.  37-2)— a  dwarf  form  with  very 
narrow  leaves  and  reflexed  perianth-segments  tinged  with  yellow 
at  the  base,  growing  in  a  pasture  by  Lake  Alaggiore,  near  Baveno. 
Of  these  varieties  Herbert  states  that  he  does  not  know 
ornaUis,  spathulatus,  or  alhus,  and  as  the  first  of  these  was  a 
common  market  flower  in  his  day  {vide  Haworth's  statement 
above),  it  may  be  assumed  that,  like  Curtis,  he  confused  it  with 
angustifolius.  From  this  it  is  fairly  clear  that  his  knowledge  of 
Poet's  Narcissi  lacked  the  critical  accuracy  shown  by  Haworth. 
The  figure  of  var.  verhanensis,  which  is  somewhat  crude,  portrays 
a  slender  plant  with  oblong  or  elliptic,  acute  and  slightly  reflexed 
perianth-segments,  and  a  small,  cupped  corona  with  3  stamens 
only  exserted.  An  apparently  authentic  specimen  preserved  in 
Herb.  Kew  shows  narrow  and  rigidly  deflexed  perianth-segments— 
a  feature  that  may  be  suspected  of  resulting  from  the  flower  being 
already  faded  when  pressed,  and  not  a  real  character  of  the  living 
plant.  The  dwarf  Narcissi  of  the  hills  above  Baveno  certainly  do 
not  show  such  flowers,  and  their  perianth-segments  are  generally 
broad  and  imbricated.  Besides  the  variety  verhanensis,  majalis, 
recurvus  and  'patellaris  are  figured  by  Herbert,  but  their  features 
are  ambiguous  and  it  is  not  easy  to  see  what  differences  are 
intended  to  be  indicated. 

After  Herbert's  time,  interest  in  Daffodils  languished  in  Britain, 
and  no  further  systematic  work  on  them  appeared  till  Burbidge 
&  Baker's  The  Narcissus  was  pubhshed  in  1875.  In  this  book  all 
the  forms  are  placed  under  one  species,  N.  poeticus  L.,  of  which 
the  type  is  said  to  flower  late  in  April.  Five  varieties  are  added, 
viz.  racUifloriis  {N.  angustifoliiis  Curt.),  stellaris  {N.  stellaris  Haw.), 
recurvus  {N.  recurvus  Haw.),  i^oetarum {N. 2yoetarum'Ea,'^.),^gnved 
as  aurantiacus,  and  verhanensis  Herbert;  and  it  is  noted  that 
N.  spathulatus  Haw.  scarcely  differs  from  var.  radiiflorus,  and  that 
N.  ornatus  Haw.  is  similar  to  var.  poetarum. 

Soon  after  the  publication  of  The  Narcissus  the  late  Mr.  Peter 
Barr  began  to  revive  interest  in  the  cultivation  of  Daffodils,  and 
for  several  years  endeavoured  to  re-collect  and  identify  the  plants 
described  by  Haworth  and  other  older  botanists,  some  of  which 
had  been  almost  forgotten.  The  result  of  this  work  appeared  in 
1884  in  a  fresh  classified  list  printed  in  the  Florist  and  Pomologist, 
and  practically  reproduced  the  same  year  in  Ye  Narcissus  or 
Dafodijl  Floivre,  in  which  F.  W.  Burbidge  collaborated.  This  list 
has  formed  the  basis  of  modern  horticultural  catalogues,  and  in  it 
(p.  101)  Barr  remarks  that  N.  poeticus  divides  naturally  into  early 
and  late  flowering  varieties,  and  proceeds  to  follow  Haworth,  but 
with  some  important  alterations.  His  arrangement  of  Poet's 
Narcissi  stands  thus  : — 

■■•'  Early  floioering. 
angustifolius  (radiiflorus),  perianth  narrow,  cup  margined  orange- 
red ;  ornatus  (flat-crowned  saffron-rim),  perianth  broad  and  well 
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formed,  cup  margined  with  scarlet;  grandiflorus,  perianth  very- 
large,  cup  suffused  with  crimson ;  poetarum  (saffron-cupped), 
perianth  broad,  cup  suffused  with  orange-scarlet;  spathulatus 
(lesser  saffron-rim),  cup  small,  edged  with  saffron  (said  to  be  out  of 
cultivation) ;  tripodalis,  cup  full  size  and  margined  with  saffron. 

''''■'-  May  flowering. 

poeticus  of  Linnaeus  (middle  size),  flower  one  inch  in  diameter, 
sturdy  and  finely  formed ;  recurvus  (drooping-leaved),  perianth 
reflexed,  with  a  slight  doubling  inwards  longitudinally ;  viajahs 
(Herb.  Amaryll.  pi.  40,  fig.  2),  perianth  well  formed  and  generally 
flat,  cup  edged  with  saffron,  leaves  erect ;  stellaris,  wath  bladder- 
like spathe,  cup  margined  with  saffron ;  patellaris  (large,  broad- 
petalled) — N.  purpureus  maximus  Park.  tab.  75,  fig.  2— perianth 
flat,  finely  formed,  with  large  cup  edged  with  saffron,  leaves  erect; 
verbanus  (verbanensis),  perianth  slightly  tinged  with  cream,  cup 
edged  with  saffron  ;  in  gardens  taller  and  larger-flowered  than 
Herbert's  figure. 

On  comparing  this  arrangement  with  that  in  Haworth's 
Monograph,  it  will  be  first  observed  that  ornatus  and  tripodalis 
appear  as  distinct  plants,  whereas  tripodalis  is  simply  quoted  by 
Haworth  as  a  synonym  for  the  other.  Barr's  ornatus,  however, 
is  not  the  plant  of  Haworth,  but  the  common  early-flowering  form 
of  the  present  day  sold  under  that  name,  w^iich  Barr  appears  to 
have  transferred  to  it,  leaving  Haworth's  original  ornatus  as 
tripodalis.  It  is  remarkable  how  completely  this  new  plant  has 
displaced  Haworth's  species,  which  in  1833  was  the  common 
English  market  Narcissus  during  the  month  of  April.  The  change 
is  no  doubt  due  to  the  more  beautiful  flower  of  the  newer  plant, 
and  perhaps  also  to  a  more  vigorous  habit.  I  understand  from 
Mr.  P.  K.  Barr  and  Eev.  G.  H.  Engleheart  that  this  modern 
ornatus  was  introduced  into  Britain,  probably  about  1870,  through 
H.  Vilmorin,  of  Paris,  who  obtained  it  first  in  the  South  of 
France. 

Of  saffron-cupped  plants  Barr  gives  two  forms,  viz. :  poetarum, 
described  by  Haworth,  and  grandiflorus,  following  a  name  sub- 
stituted by  Herbert  for  poetarum,  but  now  taken  to  represent  a 
separate  form  not  previously  distinguished.  x\mong  the  late 
flowering  forms  the  most  noteworthy  points  are  that  Barr  distin- 
guishes stellaris  by  its  bladder-like  spathe,  a  curious  feature  not 
mentioned  by  any  of  the  older  writers  and  not  shown  in  Sweet's 
very  accurate  figure  ;  and  introduces  poeticus  of  Linmcus  as  a 
plant  distinct  from  N.  majalis  and  characterized  chiefly  by  its 
extremely  small  flowers. 

Barr's  arrangement  of  these  plants  was  soon  followed  by  an 
entirely  different  classification  in  Mr.  Baker's  AniarijllidciC,  p.  11 
(1888),  where  one  species,  N.  poeticus  L.,  is  admitted,  with  a 
sul)species,  N.  radiiflorus  Salisb.  {N.  angustifolius  Curt.).  The 
specific  type  is  said  to  flower  in  May,  and  A^.  patellaris  Haw. 
(E.  B.  275),  N.  S2)athulatus  Haw.,  A'',  stellaris  Haw.,  N.  recurvus 
Haw.,  N.  poetarum  Haw.   and   X.   trijjodalis  Salisl\  {X.  ornatus 
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Haw.)  are  reduced  to  the  rank  of  forms.  The  subspecies  raclii- 
florus  is  distinguished  by  its  narrower  leaves,  slender  peduncles, 
and  perianth-segments  cuneately  narrowed  in  the  lower  half ;  and 
of  this  N.  verbanensis  is  considered  a  dwarf  form.  No  allusion  is 
made  to  differences  in  the  form  of  the  corona. 

By  this  date  the  great  modern  revival  of  Daffodil  growing  in 
Britain  had  fairly  begun,  as  is  evident  from  the  list  of  one  hundred 
best  Narcissi  which  IBurbidge  was  able  to  recommend  for  cultiva- 
tion in  Journ.  Eoy.  Hort.  Soc.  xi.  p.  92  (1889),  the  Poet's  forms 
included  being  N.  poeticus,  N.  ornaUbs,  N.  poetarum,  N.  grandi- 
florus,  N.  recurvus,  N.  patellaris,  N.  majalis,  N.  "  Marvel  "  and 
-ZV.  stellaris.  It  may  be  noticed  that  N.  angustifolius  and  N. 
tripodalis  do  not  figure  in  this  list,  but  both  of  them  were  exhibited 
at  the  Daffodil  Conference  of  April,  1890  (Journ.  Eoy.  Hort.  Soc. 
xii,  p.  365).  The  form  with  inflated  spathe  which  Barr  referred 
to  stellaris  is  presumably  that  intended  by  N.  "Marvel,"  under 
wliich  name  it  has  been  subsequently  sold. 

In  1903  the  Eev.  E.  S.  Bourne  issued  his  Booh  of  the  Daffodil, 
in  which  (p.  25)  a  list  of  poeticus-iovms  is  given,  closely  following 
Barr's  but  recognizing  a  connection  between  angustifolius  and 
verbanensis.  This  list  attributes  a  probable  Itahan  origin  to  the 
modern  ornatus. 

The  horticultural  feature  of  quite  recent  years  among  the 
Narcissi  is  the  second  disappearance  from  English  gardens  of 
many  of  the  older  forms  whicli  Barr  re-collected,  this  time  owing 
to  the  advent  of  a  multitude  of  modern  hybrids,  some  undoubtedly 
of  superior  beauty.  Among  the  Poet's  forms  N.  reciirvus  and 
Barr's  ornatus  have  held  their  own  and  are  perhaps  grown  in 
greater  myriads  than  ever,  but  it  has  again  become  difficult  to 
find  patellaris,  majalis,  stellaris,  angustifolius,  and  ornatus  of 
Haworth,  which  seem  well  on  the  way  to  extinction  in  Great 
Britain.  This  renders  it  additionally  desirable  to  put  on  record 
the  history  and  characters  of  these  plants,  which  so  long  adorned 
the  gardens  of  our  ancestors  and  are  the  parents  of  our  modern 
hybrids. 

Turning  from  British  to  Continental  writers,  we  find  Narcissus 
pocticus  mediocroceus  purpureus  described  as  an  early  flowering 
plant  of  Southern  France  by  Lobel  in  Stirp.  Adv.  Nov.  p.  50 
(1570),  and  three  forms  were  recognized  as  early  as  1583  in 
Dodontcus's  Stirp.  Hist.  Pemptades,  p.  223,  under  the  name  of 
N.  medio  purpureus,  a  figure  of  the  plant  being  furnished. 

In  the  Hist.  Ear.  PL  of  Clusius  (v.  ii,  p.  156  (1601) )  three  of 
these  plants  are  separately  described.  The  first  is  but  briefly 
diagnosed  without  a  distinguishing  name  and  is  said  to  grow  in 
meadows  in  Narbonne.  The  second,  N.  latifolius  vi,  referred  to 
as  abundant  above  Gaming,  in  Lower  Austria,  is  stated  to  have 
narrow  leaves,  sweetly-scented,  stellate  flowers,  with  a  small,  red- 
edged  corona  (parvum  calicem),  unequal  stamens  and  trigonous 
fruits.  Of  the  third,  N.  latifolius  vii,  Clusius  remarks  :  "  Latiora 
reliquis  folia  .  .  .  flos  magnus,  odoratus,  sex  albis  foliis  medium 
calicem  pallidum  cingentibus  cujus  fimbria  ex  pallido  purpurascit; 
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flori  succedit  satis  crassum  triangulare  caput  .  .  .  radix  supcriore 
crassior."  Tliis  is  a  late  liowei'ing  plant,  presumed  to  have  been 
brought  from  Styria,  and  noticed  by  Clusius  in  gardens  at 
Frankfort. 

The  three  species  of  Clusius  were  maintained  in  the  Pinax  of 
Caspar  Bauhin  (p.  48  (1623) )  under  the  names  of  N.  albus  circulo 
lyurpureo,  N.  niveus  ocloratus  circulo  rubello,  and  N.  albus  magno 
odore  /lore  circulo  pallida  respectively.  For  the  first  of  these 
N.  mediopurpureus  pracox  Gerard  is  quoted  as  a  synonym,  and  for 
the  third  N.  mediopurpureus  Ger.  Icon.  Bauhin  [l.  c.  p.  49)  further 
admits  two  other  species,  viz.  N.  alb.  circulo  croceo  vel  luteo  {N. 
medio-p)urpureus  p)^(^ecox  Ger.  Icon.),  which  differs  from  the  first- 
named  chiefly  in  the  colour  of  the  corona-ring ;  and,  lastly, 
N.  albus  circulo  croceo  minor. 

In  Johann  Bauhin's  Hist.  Plant,  ii,  p.  600,  published  as  a 
posthumous  work  in  1651  but  written  before  his  brother's  Pinax, 
three  species  of  Poet's  Narcissi  appear.  The  first,  N.  medio 
purpureus,  is  figured  and  described  at  some  length,  the  salient 
features  being  "  folia  latitudine  semunciali  .  .  .  florem  medium 
obtinet  corona  fimbriata  ora  rubenti,  infra  quam  circulus  exalbidus, 
aliusque  huic  subjectus  luteus ;  sena  in  fistuloso  canali  stamina, 
tria  modice  elata,  reliqua  tantillum  apice  proferentia."  The  plant 
intended,  which  the  figure  shows  to  be  similar  to  that  described 
by  Gerard  under  the  same  name,  is  said  to  flower  in  gardens  at 
Bale  during  May,  and  to  grow  also  in  gardens  in  Belgium, 
Germany  and  England.  It  is  also  referred  to  as  a  native  plant 
at  Narbonne.  J.  Bauhin's  second  species  is  N.  medio-purpurcus 
magno  flare  folio  latiore  (Clusius  Hist,  vii),  which  seems  to  be  taken 
from  Clusius  without  personal  knowledge  of  the  plant ;  and  his 
tliird  is  A^.  mediopurpureus  minor,  which  is  the  N.  latifolius  vi  of 
Clusius.  This  is  clearly  figured  with  stellate  flowers  and  narrow^ 
perianth-segments.  The  early-flowering  flat-crowned  plant  is 
not  mentioned  in  the  Historia,  and  was  probably  confused  with 
N.  mcdio-purpureus,  as  w'as  afterwards  done  by  Ray. 

After  Bauhin's  time  interest  in  these  plants  seems  to  have 
abated,  although  their  differing  forms  were  still  recognized  by 
Haller  and  Magnolius ;  and  it  is  fairly  certain  that  during  the 
eigliteenth  century  most  types  of  Narcissi  became  unfashionable, 
both  in  botany  and  horticulture.  The  varying  forms  of  Poet's 
Narcissi  knowui  to  the  older  botanists  were  accordingly  represented 
in  Linmeus's  Spec.  Plant,  ed.  1,  p.  289  (1753)  by  one  species, 
Narcissus  poeticus,  and  this  alone  continued  to  bo  recognized  on 
the  Continent  till  long  after  the  days  of  Salisbury  and  Haworth. 

N.  poeticus  was  described  by  Linnivus  thus: — "  N.  spatha 
uniflora,  nectarii  limbo  rotato  brevissimo  scarioso  crenulato,  Hort. 
Ups.  74.  N.  foliis  ensiformibus  floris  nectario  rotato  brevissimo, 
Hort.  Chff.  134.  Eoy.  Lugdb.  35.  Sauv.  Mons.  17.  N.  albus 
circulo  purpurea  Bauh.  Pin.  48.  N.  medio  purpiurcus  Dod. 
Pempt.  223. 

"/3.  N.  medio  purpureus  nudtiplex  Bauh.  Pin.  54. 

"  Habitat  in  G.  Narbonensi,  Italia." 
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It  will  be  seen,  alike  from  the  rotate  corona,  the  reference  to 
Bauhin,  and  the  habitats  cited,  that  Linnaeus  had  primarily  in 
vie\Y  an  early-flowering,  flat-crowned  form. 

The  sheet  of  N.  poeticus  in  the  Linnean  Herbarium  is  a  garden 
specimen  showing  two  flowers  and  one  leaf  in  fair  preservation. 
As  a  type  it  is  not  very  adequate,  but  it  can  still  be  seen  that  the 
leaf  is  8  mm.  broad,  and  the  flowers  of  moderate  size,  with  a  thick 
spathe,  deep  green  perianth-tube,  oblong,  mucronate  segments 
not  much  narrowed  below,  and  the  corona  apparently  cup-shaped 
with  the  stamens  hidden  owing  to  lateral  compression  when 
drying.  Though  its  precise  characters  may  be  indeterminable, 
the  specimen  certainly  recalls  the  N.  imtellaris  of  Salisbury  and 
the  plant  figured  in  English  Botany. 

One  of  the  finest  existing  plates  of  N.  poeticus  was  produced 
in  1807  in  Eedoute's  LiliacecB,  iii,  No.  160.  The  accompanying 
text  refers  to  the  plant  as  a  native  of  meadows  of  the  temperate 
part  of  Europe,  flowering  in  May,  and  two  varieties  are  mentioned, 
a.  latifolius,  having  leaves  15-18  mm.  broad,  and  b.  angustifoUus 
{N.  angustifoUus  Curtis),  with  leaves  only  6-8  mm.  broad.  The 
latter  variety  is  that  depicted  in  the  plate,  where  the  flower  is 
shown  with  spreading,  obovate  perianth-segments,  imbricate  above 
and  narrowed  in  the  lower  half  much  as  in  Barr's  ornatus,  and 
with  a  nearly  flat,  yellow  corona,  narrowly  edged  with  red 
without  any  white  zone,  and  showing  six  exserted  and  subequal 
stamens.  Eedoute's  description  suggests  no  floral  distinctions 
between  his  two  varieties. 

In  1843  Koch  (Synopsis  Fl.  Germ.  ed.  2,  p.  811)  separated 
from  N.  poeticus  as  a  distinct  species  the  slender,  narrow-leaved 
form  with  stellate  flowers  and  cupular  corona  which  occurs  in 
various  mountain  and  subalpine  districts  of  Central  Europe  and 
had  already  been  distinguished  by  prge-Linnean  authors.  This  he 
described  as  N.  radiiflorus  Salisb.  Prod.  225,  and  diff'erentiated 
the  two  plants  thus  : — 

"  N.  poeticus  L.  .  .  .  ovario  sub  anthesi  compresso-ancipiti, 
corona  in  patellam  planiusculam  expansa  .  .  .  staminibus  tribus 
stylum  paulum  superantibus,  tribus  brevioribus  fauci  inclusis, 
perigonii  laciniis  ovatis.     In  pratis  etc.  reg.  calid. 

"  iV.  radiiflorus  Salisb.  .  .  .  ovario  sub  anthesi  tereti,  corona 
cupulari  erecta  .  .  .  staminibus  omnibus  cum  anthera  tubo  longi- 
oribus.  In  montosis  et  subalpinis.  Bulbus  magis  oblongus  quam 
in  praecedente,  planta  minor,  folia  et  caulis  angustiora,  ovarium 
gracilius  oblongum  .  .  .  lacinige  perigonii  angustiores,  magis 
dissitse,  albae  quidem  .  .  .  nee  niveae,  corona  brevis,  a  basi  erecta, 
non  explanata.  .  .  ." 

This  account  of  N.  radiiflorus  recalls  Clusius's  description  of 
N.  latifolius  vi  from  Lower  Austria,  except  in  the  form  of  the 
fruit. 

Koch's  two  species  are  illustrated  in  Eeichenbach's  Icones, 
v.  9,  pi.  364  (1847).  The  figure  of  N.  poeticus  (No.  808)  is  in- 
different, appearing  to  represent  a  dwarf  plant  with  a  dirty  whitish 
perianth   and  small  cupped  corona,   which    is  perhaps   not  the 
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author's  intention.  The  other  figure,  N.  radiiflonis  (No.  809),  is 
naore  satisfactory,  and  fairly  depicts  a  form  of  the  plant  described 
by  Koch  with  narrow  perianth-segments. 

The  next  important  European  Flora  to  appear,  Grenier  & 
Godron's  Flore  de  France,  admits  (v.  iii,  p.  256  (1855) )  one  species 
only,  N.  jjoeticus  L.,  defining  the  corona  as  "tres  courte,  etalee  en 
coupe."  Parlatore's  Fl.  Italiana,  v.  iii,  p.  116  (1858),  adopts 
Koch's  two  species,  but  amends  the  diagnosis  of  N.  poeticus  L. 
thus :  "...  perigonii  laciniis  subreflexis,  interioribus  ovato-oblongis 
.  .  .  exterioribus  latioi'ibus  late  elliptico-obovatis  .  .  .  staminibus 
superioribus  corona  plus  quam  duplo  brevioribus."  Willkomm  & 
Lange  (Fl.  Hispanica,  v.  i,  p.  156  (1861) )  describe  N.  poeticus  L. 
as  inhabiting  the  mountain  region  of  Central  and  Eastern  Spain, 
but  do  not  refer  to  N.  radiiflorus. 

In  1866  Schur  in  Plant.  Transsilv.,  p.  657,  described  as  a  new 
species  N.  seriorflorens,  a  late-flowering  Transylvanian  plant 
closely  related  to  N.  radiiflorus,  having  dirty-white,  obtuse, 
mucronulate  perianth-segments  and  a  very  small,  subdiscoid 
corona.  Three  years  later,  in  CEsterr.  Bot.  Zeitsch.,  xix,  p.  205, 
the  same  author  described  another  similar  Austrian  plant  as 
N.  stelliflorus.  This  is  characterized  by  stellate  flowers  with 
obtuse,  mucronate  segments,  a  slightly  cupped  corona  about  8  mm. 
broad  and  2  mm.  deep,  and  a  compressed  and  obovate  ovary.  Schur 
expresses  doubt  as  to  its  distinctness  from  his  N.  seriorflorens. 

In  Boissier's  Flora  Orientalis,  v,  p.  150  (1881),  N.  radiiflorus 
Salisb.  Prodr.  is  included  as  a  native  of  the  mountains  of  Northern 
Greece  and  of  Mt.  CEta,  the  description  agreeing  with  that  of 
Koch  and  Parlatore,  with  Eeichenbach's  figure  (No.  809)  cited  in 
illustration.  Halacsy  (Conspectus  Fl.  Gricc.  iii,  p.  202  (1904) ) 
gives  N.  poeticus  L.  as  a  Greek  plant  in  addition  to  N.  radiiflorus. 
Like  Boissier,  he  generally  follows  the  descriptions  of  Koch  and 
Parlatore,  and  lie  cites  Redoute's  figure  for  N.  poeticus,  quoting 
as  its  habitats  Chaliki,  in  Thessaly  ;  Neuropolis  in  Mt.  Pindus  ; 
and  Boeotia. 

The  most  recent  arrangements  of  these  plants  are  those  in 
Ascherson  &  Graebner's  Synopsis  Flora  Mittelcuropa  (1906)  and 
Eouy's  Flore  de  France  (1912). 

Ascherson  &  Graebner  (1.  c,  v.  iii,  p.  396)  recognize  one  species 
only,  N.  poeticus  L.,  with  a  subspecies,  N  angustifolius  Curtis 
{N.  radiiflorus  Salisb.  Prodr. ;  Koch,  Synop.  ed.  2,  p.  811).  The 
plant  regarded  as  the  specific  type  seems  to  be  the  jY.  poeticus  of 
Koch  and  Parlatore,  but  N.  majalis  Curt,  is  the  only  synonym 
quoted.  Tlio  perianth-segments  are  described  as  obovate  and 
imbricate.  The  account  of  the  subspecies  angustifolius  {I.  c, 
p.  397)  coincides  sufficiently  with  that  of  Koch  and  Parlatore,  but, 
as  in  the  specific  type,  tlie  form  of  tlie  corona  is  undefined,  and  it 
is  left  to  bo  inferred  that  this  organ  is  flat  in  the  type  and  not  so 
in  the  subspecies. 

At  the  end  of  the  diagnosis  of  the  type  the  authors  remark: 
"  Ziemlich  verlinderlich  in  Garten  :  von  den  zahlreichen  Formcn 
gind  bemcrkenswerth  : — 
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"  B.  spathulatus  {N.  spatlmlatus  Haw.)  [flowers  smaller,  earlier 
than  in  the  type] ;  C.  poetarum  {N.  poetarum  Haw.)  [flowers  larger 
with  reddish  corona] ;  D.  tripedalis  {sic)  {N.  ornatus  Haw.)  [with 
narrower,  reflexed  perianth-segments] ;  E.  patellaris  {N.  patellaris 
Salisb.)  [robust,  with  imbricated  perianth-segments ;  a  frequent 
garden  plant;  late-flowering];  'F.  stellaris  {N.  stellaris  Hq.w.)  [late- 
flowering,  to  which,  according  to  Baker,  belongs  N.  recurvus  Haw., 
with  drooping  leaves] ." 

This  list  of  forms  has  evidently  been  taken  bodily  from  Mr. 
Baker's  AmarylUdea,  with  results  not  entirely  fortunate.  It  may 
well  be  doubted  whether  N.  spatlmlatus  flowers  earlier  than  the 
authors'  type,  which  does  not  seem  to  be  the  plant  regarded  in 
this  light  by  Mr.  Baker ;  and  the  statement  that  N.  p)atellaris,  now 
nearly  extinct  in  British  gardens,  is  a  frequent  garden  plant  seems 
open  to  question,  although  it  may  still  be  correct  for  Germany, 
where  it  was  observed  by  Clusius.  But  it  appears  possible  that 
the  collaborateurs  have  confused  it  with  N.  recurvus,  which  they 
have  identified  with  N.  stellaris  through  a  curious  misreading  of 
Mr.  Baker's  text. 

Under  the  subspecies  angustifolius  Ascherson  &  Graebner  give 
three  further  forms,  viz. : — B.  verbanensis,  the  plant  described  by 
Herbert ;  C.  fallax  {N.  radiiflorus,  f.  fallax  Beck),  with  broader, 
imbricated  perianth-segments,  found  in  Herzegovina  and  Kiisten- 
land  ;  and  D.  stelliflorus  (N.  steUiflorus  Schur),  stated  to  have 
smaller  flowers  and  shorter,  obovate  ovary. 

Kouy's  Flore  de  France,  v.  xiii,  p.  53  (1912),  follows  the  arrange- 
ment of  Ascherson  &  Graebner,  modified  by  the  reduction  of 
N.  aiigiistifoliiLS  Curt.,  for  which  the  name  N.  radiiflorus  Salisb. 
Prodr.  is  used,  from  a  subspecies  to  a  "race."  N.  majalis  Curt, 
is  cited  as  a  synonym  of  the  type,  but  of  Salisbury's  N.  patellaris 
and  all  of  Haworth's  names  no  mention  is  made,  and  no  varieties 
are  included  except  what  seems  to  be  the  colour-form  sulphureus 
previously  noticed  by  Grenier  &  Godron.  N.  bijlorus  Curtis 
follows  N.  radiiflorus  as  a  subspecies  of  N.  poeticus.  In  view  of 
the  abundance  and  variety  of  Poet's  Narcissi  known  to  grow  in 
France  either  as  wild  or  naturalized  plants,  and  the  repeated 
allusions  to  the  occurrence  of  different  forms  there  by  prae- 
Linnean  and  other  early  authors,  this  cursory  treatment  is  most 
unsatisfactory. 

The  botanical  history  of  the  Poet's  Narcissi  has  now  been 
generally  traced.  It  has  been  seen  that  several  forms  were  distin- 
guished by  early  authors,  chiefly  in  the  first  half  of  the  seventeenth 
century,  both  in  Britain  and  on  the  Continent.  They  were  knoNvn 
to  the  British  writers  as  inhabitants  of  the  garden,  but  Clusius 
and  the  two  Bauhins  treated  them  also  as  wild  plants  and  afford 
some  information  respecting  their  origin.  The  work  of  these 
early  botanists,  however,  seems  to  have  been  permanently  over- 
looked by  later  Continental  writers,  who,  since  the  time  of  Linnceus, 
have  recognized  not  more  than  two  species,  both  widely  distri- 
buted natives  of  Southern  Europe,  and  have  almost  entirely 
neglected  the  other  forms,  which  have  been  regarded  solely  as 
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plants  of  the  garden.  In  Britain,  neglect  of  these  Narcissi  has 
not  been  so  continuous,  for  a  recrudescence  of  interest  in  them 
took  place  early  in  the  nineteenth  centary,  when  they  were  dealt 
with  first  by  Salisbury  and  afterwards  more  elaborately  by 
Haworth,  while  again  in  recent  years  they  have  commanded  atten- 
tion, though  mainly  from  a  horticultural  standpoint.  Haworth's 
work  is  especially  valuable  from  his  detailed  knowledge  of  a  wide 
range  of  the  living  plants,  but  it  must  be  observed  that,  although 
familiar  with  Parkinson,  he  does  not  attempt  to  identify  his 
species  with  those  of  Gerard,  Clusius  and  Bauhin,  and  apparently 
knew  nothing  of  the  wild  forms  in  their  native  habitats. 

It  is  evident  from  the  recognition  of  several  distinct  forms  of 
these  Narcissi  by  these  early  writers  that,  when  living,  they  are 
plants  of  difi'erent  facies.  As  has  been  shown,  Clusius,  who 
mentions  three,  himself  saw  and  distinguished  two  wild  forms, 
one  in  Narbonne  and  the  other  in  Austria,  and  of  the  third,  which 
he  noticed  in  gardens  at  Frankfort,  he  endeavoured  to  ascertain 
the  origin.  Caspar  Bauhin  seems  to  have  satisfactorily  identified 
these  three  plants  of  Clusius,  besides  distinguishing  two  additional 
forms  ;  and  Magnolius  (Bot.  Monsp.  p.  181  (1676) )  mentions  two 
of  Bauhin's  forms,  one  flowering  early  and  the  other  late,  as 
natives  of  Montpelier  in  the  South  of  France. 

It  is  not  a  little  remarkable  that  in  contrast  to  this  more 
critical  treatment  by  prae-Linnean  authors,  modern  botanists  have 
admitted  one  or  two  species  only  in  this  group.  This  is  apparently 
explained  to  a  large  extent  by  the  reliance  of  many  recent  writers 
on  herbarium  material,  in  which,  as  pointed  out  at  the  opening 
of  this  paper,  the  floral  characters  are  largely  obliterated  or  even 
rendered  misleading,  while  the  fruit,  if  not  absent,  is  invariably 
indeterminal)le.  And  no  serious  effort  seems  to  have  been  made 
since  the  time  of  Haworth  to  define  accurately  the  garden  forms 
and  correlate  them  with  those  of  known  wild  origin. 

Since  discovering  Narcissiis  reciirviis  in  the  Alps  I  have 
endeavoured  to  obtain,  for  the  purpose  of  describing  them  from 
life,  fresh  examples  of  the  greatest  possible  number  of  forms  of 
Poet's  Narcissi,  both  wild  and  cultivated,  and  I  think  I  have 
succeeded  in  securing  all  the  older  British  garden  plants,  excepting 
spathidatus,  albus,  dianthos,  trijlorus,  recurvus  var.  gracilior  and 
sicUaris  of  Haworth,  verhanensis  Hex'bert  and  Barr's  "  Marvel." 
Mr.  P.  E.  Barr  and  the  Eev.  G.  H.  Engleheart  have  kindly  assisted 
me  in  obtaining  some  of  my  desiderata.  Of  the  forms  not  now 
readily  obtainable  in  England,  N.  radii jlorns  and  A'",  majalis  are 
still  grown  for  sale  at  Lissadoll,  in  Ireland,  and  A^.  tripodalis 
Salisb.  by  Messrs.  W.  B.  Hartland,  of  Cork.  In  the  case  of 
verbanensis,  I  have  been  obliged  to  rely  on  my  recollection  of  the 
plant  as  I  saw  it  in  abundance  on  the  hills  round  Lake  ^laggiore 
in  1908,  to  supplement  my  herbarium  specimens. 

Before  attempting  to  estimate  the  relationship  between  the 
wild  and  cultivated  forms  in  this  group,  it  is  desirable  to  draw 
attention  to  the  excessive  variability  sometimes  seen  with  the 
former  as  contrasted  with  the  comparative  uniformity  of  many  of 
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the  garden  forms ;  and  it  has  been  suggested  with  reason  tiiat  this 
uniformity  does  not  occur  among  wild  Narcissi  and  is  due  to 
descent  by  bulb  division  from  selections  of  the  wild  plants.  Within 
certain  limits  this  is  no  doubt  right,  for  collectors  would  naturally 
choose  the  most  shapely  flowers — commonly  those  with  broad 
perianths — when  these  show  appreciable  differences.  But  the 
variations  in  the  wild  Narcissi  of  any  given  habitat  will  probably 
be  found,  when  analysed,  to  be  less  essential  than  is  sometimes 
supposed.  In  the  neighbourhood  of  Chateau  d'Oex,  in  Switzer- 
land, the  Narcissus  grows  in  myriads,  and  on  first  visiting  the 
slopes  whitened  with  its  flowers,  one's  impression  is  that  no  two 
are  precisely  alike.  Similar  conditions  prevail  at  Les  Avants,  as 
is  well  shown  even  in  some  of  the  local  picture  postcards.  But, 
on  examining  these  plants,  it  will  be  seen  that  the  differences  are 
mainly  those  of  the  perianth,  the  form  and  curvature  of  which  are 
remarkably  divergent,  giving  quite  different  aspects  to  different 
flowers.  There  are  also  considerable  gradations  in  the  length  of 
the  style,  and  the  development  of  the  fruits  is  by  no  means 
uniform.  In  all  these  states,  however,  the  foliage,  corona  and 
stamens  remain  w^ell-nigh  unaltered,  the  variations  of  the  corona 
being  confined  to  the  breadth  and  depth  of  colour  of  the  reddish 
margin.  Indeed,  all  these  plants  evidently  belong  to  one  species; 
and  the  conditions  being  such  in  two  well-known  stations  for  the 
Swiss  Narcissus,  it  may  be  doubted  whether  the  variations  in  the 
forms  prevalent  in  other  countries  are  not  always  mainly  confined 
to  the  perianth,  and  whether  gradations  of  the  corona  from  the 
discoid  to  the  cupular  form  or  of  the  relative  positions  of  the  long 
and  short  stamens  are  ever  met  with  unless  through  hybridity  of 
distinct  forms  growing  in  juxtaposition.  Moreover,  truly  wild 
Poet's  Narcissi  do  not  always  vary  greatly  in  their  native  habitats, 
as  may  be  seen  on  Mount  Mottarone,  above  Lake  Maggiore,  where 
the  dwarf  form  verbanensis  grows  in  abundance  and  is  relatively 
uniform.  It  can  thus  be  inferred  that  while  forms  selected  from 
wild  habitats  may  show  comparatively  uniform  perianths  which 
differ  considerably  from  the  average  of  the  wild  condition  of  the 
same  species,  and  while  such  difference  is  perpetuated  by  root- 
division,  it  is  highly  improbable  that  divergencies  in  the  same 
degree  would  ever  be  found  in  the  foliage,  corona  or  stamens. 

This  leads  to  a  consideration  of  what  organs  must  be  regarded 
as  the  most  important  for  affording  specific  characters  among 
these  Narcissi :  and  the  examination  of  extensive  and  varied 
material  has  resulted  in  the  following  conclusions.  The  bulb  in 
different  forms  shows  a  certain  degree  of  variation  in  shape, 
ranging  from  ovoid-elongate  to  subrotund,  and  there  are  also 
differences  in  the  colouring  and  texture  of  the  scales.  It  is 
commonly  larger  in  cultivated  than  in  wild  plants,  as  might  be 
expected,  but  only  in  a  few  cases  do  its  features  seem  clearly 
characteristic.  In  the  foliage  the  differences  are  small,  but  some 
of  them  are  seemingly  constant.  Narrow  leaves  are  generally 
channelled  and  keeled,  and  broad  ones  distinctly  flatter.  In  one 
or  two  forms  the  leaf  tips  are  reflexed  and  drooping.     The  scape, 
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and  pedicel  within  the  spathe  are  much  slenderer  in  some  forms 
than  in  others,  and  vary  also  in  compression  and  fineness  of 
striation  ;  the  spathe  shows  gradations  of  length  and  thickness, 
and  in  one  form  it  is  inflated.  The  perianth  differs  very  con- 
siderably in  different  forms,  both  in  shape  and  texture;  in  some 
of  these  its  shape  and  curvature  are  most  inconstant,  while  in 
others,  notably  in  N.  recurvus,  its  uniformity  is  equally  remarkable. 
In  weak  and  starved  plants  the  segments  are  generally  narrower, 
less  regular  and  more  twisted  than  in  more  luxuriant  individuals. 
The  coronas  of  the  various  forms  are  unequal  in  size,  and  in  shape 
range  from  flat  and  discoid,  or  even  slightly  convex,  to  distinctly 
cupular  or  cup-shaped  ;  in  rugosity  and  degree  of  plication  of  the 
margin  there  is  also  much  variation,  as  w-ell  as  in  colouring,  a 
peculiar  white  zone  appearing  in  some  forms  within  the  red  or 
crimson  edge.  The  characters  of  the  corona  seem  to  be  practically 
permanent  in  each  form.  The  stamens,  which  are  never  equal  in 
the  generic  section  Eu-Narcissus,  seem,  in  all  of  the  plants  that  I 
have  examined,  except  quite  recent  hybrids,  to  exhibit  regulai'ly 
one  of  two  forms,  which  are  termed  in  this  paper  "unequal"  and 
"  subequal."  In  the  first  of  these,  the  anthers  of  the  three  shorter 
stamens  are  included  in  the  perianth-tube  and  their  tips  only 
slightly  exceed  the  anther-bases  of  the  longer  exserted  stamens ; 
in  the  second,  all  of  the  anthers  are  more  or  less  exserted,  and 
those  of  the  three  shorter  stamens  do  not  greatly  fall  short  of  the 
others.  No  good  distinguishing  features  have  been  observed  in 
the  stigmas  or  in  the  style,  w^iich  seems  to  vaiy  in  length  in  most 
forms  and  especially  in  such  wild  plants  as  I  have  examined.  The 
fruit,  which  is  not  readily  produced  in  the  garden,  and  was 
ignored  by  Haworth  in  his  descriptions,  may  be  developed  in 
almost  every  cultivated  form  by  keeping  fertilized  flowers  in  water 
after  the  fading  of  the  perianth.  The  shape  of  the  capsules  thus 
obtained  appears  to  be  constant  in  each  form,  allowing  for  the 
unequal  development  of  the  seeds  that  at  times  occurs,  but  it 
varies  very  greatly  in  the  different  forms.  Thus,  in  N.  radiijiorus 
the  fruits  are  terete  and  narrowly  oblong  or  pyriform,  while  in 
other  plants  they  are  trigonous  or  trilobate,  and  in  one  form 
nearly  globose.  My  experience  with  wild  plants  is  not  sufHcient 
to  confirm  that  a  characteristic  form  of  fruit  equally  distinguishes 
every  wild  form,  but  such  would  appear  to  be  probable.  I  have 
not  succeeded  in  detecting  any  appreciable  differences  in  the  seeds. 
It  results  from  tliese  conclusions  that  among  Poet's  Narcissi 
the  bulb,  foliage,  scape,  perianth,  corona,  stamens  and  fruit  may 
all  exhibit  characters  useful  for  the  determination  of  species. 
Modern  authors  have  very  generally  laid  the  greatest  stress  on 
the  shape  of  the  perianth-segments,  which  is  usually  visible  in 
herbaria,  but  as  this  is  undoubtedly  very  variable  in  certain  wild 
forms,  it  seems  doubtful  wliether  it  is  of  equal  importance  with 
the  siiapc  of  the  corona,  the  arrangement  of  the  stamens  and  tlie 
form  of  the  fruit — characters  which,  though  obscured  in  dried 
specimens,  appear  to  be  constant  or  susceptible  to  little  variation. 
In  this  connection  it  mav  l)o  vonicniborcd  that  the  form  of  the 
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corona  is  the  basis  of  Mr.  Baker's  primary  division  of  the  genus. 
Major  A.  H.  Wolley-Dod  informs  me  that  on  the  Italian  Eiviera 
tlie  perianth  of  the  wild  Narcissus  Tazetta  also  is  remarkably 
Viiriable. 

The  features  of  the  corona  in  some  of  the  species  of  the  older 
botanists  have  been  obscured  by  the  curious  terms  that  have  been 
used  in  its  description.  The  word  "  patellaris,"  which  was  first 
employed  by  Salisbury  as  a  specific  epithet  for  the  broad-leaved, 
May-flowering  form  well  known  in  his  day  has  been  especially 
misunderstood  by  recent  writers,  who  have  assumed  that  it  indi- 
cates a  flat  or  plate-like  corona.  That  this  is  not  so  may  be  seen 
from  Salisbury's  original  diagnosis,  in  which  the  corona  is  termed 
"  cotyliform  " — like  a  cup  or  liquid-measure  ;  and  this  is  further 
confirmed  by  Salisbury's  own  drawings  of  N.  patellaris,  where 
this  organ  is  clearly  depicted  as  cupular  in  form.  The  term 
"patellaris  "  was  likewise  accepted  in  the  same  sense  by  Haworth, 
who  applied  it  to  the  forms  with  cup-like  coronas,  such  as 
recurvus,  ixitellaris  and  stellaris,  while  for  the  flat  crowns  the 
term  "  subdiscoidea  "  or  "  complanatim  expansa  "  is  commonly 
used.  A  more  abstruse  point  of  this  kind  is  tlie  exact  meaning  of 
"  acetabuliform,"  as  applied  to  the  corona  of  N.  radiiflorus  by 
Salisbury  in  contrast  to  the  cotyliform  corona  of  N.  patellaris ; 
and  copied  by  Haworth.  In  these  two  plants  the  corona  is 
almost  equally  cup-shaped,  but  in  N.  radiiflorus  it  is  very  much 
smaller  than  in  the  other  and  is  so  represented  in  Salisbury's 
drawings.  An  "acetabulum"  was  a  small  cup  or  measure  of 
^  pint,  while  a  "kotvXyj"  was  a  cup  or  measure  of  J  pint,  and  it 
appears  probable,  though  at  first  sight  it  looks  far-fetched,  that 
in  using  the  terms  "acetabuliform"  and  "cotyliform,"  Salisbury 
simply  intended  to  convey  that  N.  radiiflorus  had  a  small,  cupped 
corona  only  one  quarter  as  large,  in  cubical  content,  as  the  cup  of 
N.  patellaris — which  is  indeed  about  the  true  proportion.  The 
difference  in  the  size  of  the  corona  in  these  two  classes  of  plants 
is  mentioned  by  Clusius,  who  speaks  of  the  "parvum  calicem"  of 
the  one  and  the  "medium  calicem"  of  the  other. 

It  now  remains  to  estimate  tha  affinities  of  these  polymorphic 
plants  and  to  place  them  in  a  natural  arrangement.  The  fact  that 
they  have  sometimes  been  regarded  as  all  belonging  to  a  single 
species,  while  other  authors  have  admitted  several  species  among 
them,  culminating  in  the  twelve  of  Haworth's  Monograph,  is 
sufficieiit  evidence  that  they  must  be  treated  as  critical  forms. 
Whether,  when  divided  as  by  Salisbury  and  Haworth,  the  several 
species  possess  the  average  value  of  species  among  kindred  mono- 
cotyledonous  genera,  I  hesitate  to  say,  but  to  unite  them  all  as 
one,  viewing  the  different  forms  as  subspecies,  races,  varieties 
and  garden-forms,  seems  scarcely  possible  in  view  of  the  standard 
of  species  adopted  in  the  recent  Monographs  of  the  Crocuses  and 
Irises,  genera  with  which  Narcissi  may  reasonably  be  compared. 
It  is  clear  that  the  wild  forms  in  their  different  habitats  have  not 
yet  received  due  attention  from  botanists  having  a  good  critical 
knowledge  of  the  whole  group,  and  sufiicient  accurate  information 
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has  not  yet  been  accumulated  to  enable  many  of  them  to  be 
separated  as  species  or  united  as  varieties  under  others  with  any 
great  degree  of  confidence.  I  therefore  think  it  will  serve  the 
most  useful  purpose  in  this  paper  to  maintain,  as  a  tentative 
measure,  such  species  already  described  as  seem  to  be  plants  clearly 
separable  from  each  other  in  apparently  important  characters, 
and  to  give  specific  rank  also  to  any  other  forms  that  may  seem 
equally  distinct.  This  involves  the  recognition  of  several  of  the 
species  of  Haw'orth. 

The  most  definite  means  of  segregating  this  group  of  Narcissi, 
and  the  one  most  generally  adopted  in  modern  botany  is  that 
proposed  by  Koch  (Syn.  Fl.  Germ.  I.  c),  in  which  two  species  are 
admitted.  The  first,  N.  i^oeticiis  L.,  is  diagnosed  as  a  plant  with 
ovate  perianth-segments,  a  flat  corona,  three  stamens  included  in 
the  perianth-tube  and  compressed  fruits,  while  N.  radiiflorus  is 
specifically  distinguished  as  a  slenderer  plant,  with  narrower 
leaves  and  perianth-segments,  a  cupular  corona,  all  the  stamens 
exceeding  the  perianth-tube  and  narrower,  terete  fruits.  The  two 
plants  have  usually  been  kept  apart  by  subsequent  authors,  either 
as  species  or  subspecies,  but  their  distinguishing  characters,  which 
Koch  accurately  pointed  out,  have  been  largely  lost  sight  of,  and 
the  features  of  the  perianth,  which  show  the  most  obvious  differ- 
ences in  the  herbarium,  have  been  generally  emphasized  as  of  the 
chief  importance. 

Of  the  two  plants  described  by  Koch  it  will  be  seen  that  his 
N.  poeticus  agrees  in  its  fiat  corona  with  the  N.  medio-purpureus 
prcecox  of  Parkinson  and  Gerard,  which  is  the  iV.  albiis  circulo 
purpureo  of  Bauhin's  Pinax,  cited  for  N.poeticus  by  Linuueus,  who 
likewise  emphasises  the  flat  or  rotate  corona.  It  is  also  identical 
with  iV.  poeticus  Salisb.  in  Hort.  Trans,  i.  365,  which  Hawortb, 
who  was  Salisbury's  contemporary,  states  is  synonymous  with 
iV.  tripodalis  Salisb.  MSS.  (Men.  Narciss,  /.  c).  This  identity  is 
confirmed  by  figures  1  and  2  of  the  plate  of  this  paper,  which  have 
been  reproduced  from  Salisbury's  own  drawings  of  his  tripodalis ; 
and  the  plant  itself,  which  the  older  British  autliors  described 
from  the  garden  and  Salisbury  received  from  Montpelier,  may 
still  be  obtained  in  Ireland  for  comparison. 

In  the  case  of  N.  radiiflorus  Koch's  description  and  Salisbury's 
original  brief  diagnosis  in  his  Prodromus  oti'er  no  essential  con- 
tradictions. Its  floral  characters  are  well  seen  in  the  plate  of 
this  paper,  figures  3-5,  the  originals  of  which  were  drawn  by 
Salisbury,  and  the  exact  form  of  the  flower  and  of  the  narrow 
fruit  may  be  further  confirmed  from  fresh  Irish-grown  plants,  as 
already  moutioncd.  Koch  cites  several  Austrian  stations  for 
N.  radiiflorus,  which,  although  familiar  to  English  gardeners  of 
the  eighteenth  century,  was  not  certainly  cultivated  here  at  a 
much  earlier  date.  It  may  possibly  bo  the  ^Y.  inedio-purpurcus 
prcBcocissimus  of  Gerard,  but  of  plants  with  stellate  dowers 
Parkinson  seems  to  have  known  but  one  form,  N.  mcdio-purpurcus 
stellaris,  which  is  more  probal)ly  N.  stellaris  Haworth — a  plant 
for  subsequent  consideration. 
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It  is  to  be  regretted  that  when  Koch  drew  up  his  account  of 
N.  pocticus  and  N.  radiiflorus,  he  did  not  also  deal  with  the  late- 
flowering  plant  distinguished  by  Curtis  as  N.  majalis  and  by 
Salisbury  as  N.  patellaris.  This  may  have  resulted  from  his 
acquaintance  with  it  as  a  garden-form  only,  and  he  perhaps 
did  not  consider  it  a  possible  native  of  Central  Europe.  But  the 
treatment  has  proved  unfortunate,  for  Koch's  method  appears  to 
have  been  generally  followed  by  succeeding  authors  in  treating  of 
the  Poet's  Narcissi  of  other  European  countries  and  the  distinct- 
ness of  N.  majalis  has  been  consequently  overlooked.  Curtis  and 
Salisbury  certainly  thought  it  the  most  striking  plant  of  the 
group,  for  their  earliest  work  was  to  separate  it  from  the  two 
above-mentioned  early-flowering  forms  which  at  first  they  failed 
to  distinguish.  It  will  be  seen,  too,  by  referring  to  the  synonyms 
which  they  cite,  that  the  prae-Linnean  writers  also  were  well 
acquainted  with  this  plant,  and  the  likeness  of  the  iV.  mecho- 
2nLrpureus  figured  in  the  works  of  Gerard  and  J.  Bauhin  to  the 
drawings  of  Salisbury's  jY.  ])atellaris  accompanying  this  paper 
(figs.  6  and  1)  is  at  once  apparent.  The  characteristic  colouring 
of  the  cupped  corona  of  this  Narcissus  is  mentioned  by  Clusius 
(jY.  latifolius  vii),  described  in  some  detail  by  J.  Bauhin  under 
N.  medio-inirpureus  (Historia,  I.  c),  and  is  reflected  in  Caspar 
Bauhin's  name  N.  alhus  magno  odore  flore  circulo  ixdlido.  In 
Britain  it  seems  to  have  formerly  been  one  of  the  best  known  of 
garden  Narcissi,  for  it  is  the  N.  medio-puiyureus  of  Gerard,  and 
its  extensive  cultivation  is  shown  by  its  naturalisation  in  certain 
localities,  which  led  to  its  introduction  into  English  Botany  as 
N.  poeticus.  Although  the  arrangement  of  the  stamens  in  this 
plant  coincides  with  that  of  the  flat-crowned  N.  poeticus,  the 
recurved  perianth  with  very  different  corona  (well  seen  in 
Salisbury's  drawings),  and  the  much  more  triquetrous  fruit  lend 
it  the  aspect  of  a  distinct  species. 

The  nomenclature  of  the  three  plants  so  far  distinguished  is 
not  without  difficultj^  for  it  will  have  been  noticed  that  while 
Linnaeus's  description  of  N.  poeticus  in  Species  Plantarum  clearly 
points  to  a  flat-crowned  plant  ("  nectarii  limbo  rotato  ")  and  his 
name  has  been  thus  interpreted  by  Koch  and  other  modern 
Continental  botanists,  the  specimen  in  his  herbarium  resembles 
the  English  Botany  form,  as  was  observed  by  Sir  James  Smith, 
Salisbury  and  Haworth.  By  the  rules  of  nomenclature  the 
Linnean  specimen  becomes  the  specific  type  if  the  diagnosis  or 
citations  of  Spec.  Plant,  can  be  understood  to  cover  that  particular 
form  ;  and  the  Linnean  name  consequently  remains  with  that 
type  if  the  aggregate  species  is  divided.  In  this  case,  therefore, 
Linnaeus's  specimen  must  be  held  the  true  N.  pioeticus  if  it  is 
included  in  his  account  in  Spec.  Plant.  The  diagnosal  definition 
of  the  corona  as  rotate,  which  is  repeated  in  the  citation  from  the 
Hortus  Cliffortiamis,  shows  clearly  enough  that  a  flat-crowned 
plant  was  primarily  intended  by  Linnaeus,  and  this  view  is 
supported  by  the  habitats  mentioned,  which  were  early  known  to 
produce  that  form.      The  synonyms  of  the  citation  from  Hort. 
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Cliff.,  too,  as  also  those  in  Royen's  Fl.  Leydensis  and  Sauvages's 
Meth.  Fl.  Monspeliensis,  likewise  refer  to  an  early-blooming  flat- 
crowned  form  where  they  can  be  identified,  with  two  possible 
exceptions,  viz. : — N.  medio-purpureus  of  J.  Bauhin's  Historia,  the 
description  and  figure  of  which  evidently  represent  a  form  or  ally 
of  N.  majalis,  and  N.  albas  circulo  croceo  vel  luteo  of  C.  Bauhin's 
Pinax.  In  the  Historia,  however,  it  seems  possible  from  the 
habitats  mentioned  that  the  early  flat-crowned  plant,  which  is 
not  separately  distinguished,  was  inadvertently  included  with 
N.  medio-purpureus ;  and  N.  albus  circulo  croceo  vel  hiteo  appears 
to  be  a  flat-crowned  plant  differing  from  N.  albus  circulo  imrpureo 
in  the  colour  of  the  corona-margin  and  is  perhaps  the  common 
Swiss  Narcissus,  although  this  identification  has  not  been 
established.  Of  Linnseus's  remaining  citations,  that  from 
Dodonaius  cannot  be  accurately  interpreted,  but  the  A^.  albus 
circulo  purpureo  of  C.  Bauhin's  Pinax  is  conclusively  shown  by 
its  synonyms  to  be  the  eai'ly-flowering,  flat-crowned  plant  of 
Narbonne,  and  it  is  important  to  note  that  this  was  selected  by 
Linnajus  in  preference  to  the  N.  albus  magno  odore  flore  circulo 
pallido  of  the  same  work,  the  late-flowering  N.  majalis  or 
patellaris.  In  view  of  this  evident  intention  of  Linnaeus,  there- 
fore, the  somewhat  ambiguous  indirect  citation  from  J.  Bauhin 
can  scarcely  be  held  a  sound  basis  for  including  this  latter  plant 
under  N.poeticus  Linn,  in  Spec.  Plant.,  and  it  seems  preferable  to 
follow  the  authors  w^io  restricted  this  name  to  the  flat-crowned 
forms  rather  than  to  regard  it  as  covering  also  those  with  cupped 
coronas  and  to  apply  it  strictly,  as  Haworth  did  finally  in  his 
Monograph,  to  the  plant  represented  in  Linnaeus's  Herbarium. 

The  second  species  described  by  Koch  as  N.  radiiflorus  has 
been  indifferently  named  in  modern  works  N.  angustifolius  Curt, 
and  N.  radiiflorus  Salisb.  The  earlier  author,  Curtis,  figures  the 
plant  intended  with  sufficient  clearness  but  furnishes  no  descrip- 
tion, and  not  only  do  his  citations  from  Parkinson  and  Bauhin 
refer  to  the  flat-crowned  N.  poeticus  L.,  but  all  of  his  numerous 
synonyms  likewise  apply  to  that  plant,  as  does  also  the  Narbonne 
locality  which  he  quotes  as  a  habitat.  It  is  obvious,  therefore, 
that  Curtis  did  not  distinguish  the  true  N.  poeticus  from  the 
slender  plant  with  small,  cupped  corona  and  exserted  stamens 
which  he  figured,  as  his  text  referred  wholly  to  the  former  while 
his  plate  portrays  the  latter;  and  it  may  be  assumed  that  his 
incention  was  merely  to  separate  these  early-flowering  and  in 
some  degree  similar  plants  from  the  late-flowering  and  super- 
ficially more  distinct  N.  majalis.  In  consequence,  Curtis's 
N.  angustifolius  can  only  be  regarded  as  a  "  noinen  confusum." 
The  next  name,  N.  radiiflorus,  is  accompanied  by  a  brief  but 
explicit  diagnosis  in  Salisbury's  Prodronms  which  clearly  describes 
the  plant  figured  by  Curtis,  althougli  the  citation  in  toto  of  that 
author's  N.  angustifolius  as  a  synonym  is  not  entirely  accurate. 
At  that  date  Sahsbury,  hke  Curtis,  did  not  fully  appreciate  the 
difference  between  this  plant  and  .Y.  poeticus,  but  as  he  amended 
this  in  Hort.  Trans,  of  1812,  and  no  fresh  name  was  published  in 
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the  interval,  the  vaUdity  of  the  name  N.  radiiflorus  can  scarcely 
■  be  questioned. 

The  name  to  be  retained  for  the  late-flowering  plant  restored 
to  specific  rank  by  Curtis  and  Salisbury  involves  a  careful  scrutiny 
of  those  authors'  synonyms.  Curtis's  N.  majalis  is  founded, 
without  figure  or  description,  on  N.  medio-jyurjmreus  serotinus 
Park,  and  A^.  albus  viagno  odore  flore  circulo  iMllido  C.  Bauhin  ; 
Salisbury's  N.  patellaris  first  on  N.  majalis  Curt,  and  N.  latifoUus 
vii  Clusius,  to  which  N.  m.  j).  serotinus  Park.,  N.  poeticus  Sm.  in 
Eng.  Bot.  and  the  specimen  of  the  Linnean  Herbarium  were 
afterwards  added.  But  it  is  questionable  whether  all  of  these 
citations  refer  to  precisely  the  same  plant.  It  will  be  recalled 
that  Parkinson  distinguishes  two  somewhat  similar  late-flowering 
forms  under  the  names  of  serotinus  and  maximus,  whereof  the 
latter  only  is  figured ;  and  that  what  may  well  be  the  same  two 
plants  are  described  by  J.  Bauhin  (Historia,  1.  c.)  as  N.  yyiedio- 
imrpureus  (with  a  figure)  and  N.  medio-imriyureus  magno  flore ; 
folio  latiore  (Clusius  Hist.  vii).  This  larger  plant  is  also  the 
N.  .  .  .  flore  circulo  pallido  of  C.  Bauhin,  and  thus  the  lesser  and 
greater  forms  were  included  both  under  N.  majalis  and 
N.  patellaris.  Curtis's  name,  being  the  earlier,  must  therefore  be 
used  if  the  forms  are  united  under  one  species.  From  Salisbury's 
citation  from  Clusius  in  the  Prodronms,  it  would  appear  that  when 
originally  describing  his  N.  patellaris  he  had  the  larger  plant  in 
view,  and  from  this  form  his  drawings  seem  to  have  been  taken, 
but  the  diagnosis  of  N.  patellaris  furnished  by  Haworth  for 
comparison  with  N.  recurvus  (Synop.  PI.  Succ.  I.  c.)  matches 
closely  that  of  J.  Bauhin's  smaller  plant,  N.  medio-jnayureus,  and 
in  his  subsequent  Monograph  Haworth  distinguished  as  separate 
species  the  two  forms  recognised  by  Parkinson  and  J.  Bauhin, 
identifying  the  lesser  with  the  N.  jpoeticus  of  the  Linnean 
Herbarium  and  transferring  Salisbury's  name  patellaris  to  the 
larger  plant.  This  determination  of  the  Linnean  specimen  is 
probably  accurate,  and  to  the  same  form,  according  to  exsiccata 
in  Herb.  Kew,  must  apparently  be  referred  the  late-flowering 
plant  of  Montpelier,  whicli  Magnolius  recorded  under  the  name  of 
A^.  alhus  magno  odore  flore  circido  pallido  C.  Bauhin.  The  larger 
plant,  according  to  both  Salisburj^  and  Haworth,  is  the  N .  poeticus 
of  English  Botany,  the  plate  of  which,  with  Haworth's  description, 
sufficiently  fixes  its  characteristic  features,  and  shows  that  except 
for  its  taller  habit,  larger  leaves,  and  broader  white  zone  to  its 
more  finely  fringed  corona,  it  differs  little  from  the  smaller  form. 
The  breadth  of  the  foliage  (16-17  mm.)  mentioned  by  Haworth 
for  N.  patellaris  (Monograph,  I.  c.)  exceeds  tliat  of  any  Poet's 
Narcissus  that  I  have  seen,  the  original  specimen  in  Herb.  Mus. 
Brit,  from  which  the  English  Botany  plate  was  drawn  showing 
leaves  considerably  narrower.  The  general  similarity  of  these 
two  plants  has  been  confirmed  in  my  opinion  by  a  comparison  of 
fresh  Kentish  specimens,  wdiich,  though  smaller  and  poorly 
grown,  certainly  belong  to  the  form  shown  in  English  Botany, 
with  others,  obtained  from  Lissadell  as  N.  tripodalis  and  also 
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noticed  in  the  gardens  at  Kew,  which  agree  precisely  with 
J.  Bauhin's  description  and  figure,  and  the  early  diagnosis  of 
Haworth.  Their  fruits  also  are  indistinguishable,  and  I  therefore 
conclude  that  the  two  plants  are  conspecific.  With  this  view 
N.  majalis  Curtis  stands  for  the  species,  and  as  the  plant 
primarily  intended  by  Salisbury  {Prodromus,  1.  c.)  as  N.  patellaris 
is  the  larger  form,  this,  being  first  segregated,  becomes  a  variety 
N.  majalis  var.  patellaris,  leaving  the  smaller  form  to  represent 
the  specific  type.  It  may  be  noticed  that  these  two  forms  were 
referred  by  Barr  to  the  same  names  majalis  and  patellaris. 

In  addition  to  the  three  species  thus  admitted  a  fourth  must 
apparently  be  recognised  in  N.  recurvus  Haworth,  which  seems 
an  essentially  different  plant  from  N.  majalis  owing  to  its 
characteristic  foliage,  peculiarly  curved  perianth  of  unusually 
constant  form,  absence  of  white  zone  in  the  corona  and  larger, 
more  trilobate  fruits.  The  origin  of  this  plant  in  cultivation  is 
somewhat  mysterious.  It  appears  to  have  been  unknown  to  the 
prai-Linnean  writers,  for  despite  its  foliage  agreeing  with  that  of 
Gerard's  N.  medio  purpureus  prcBCOcior,  its  late  flowering  precludes 
its  identification  with  that  form ;  and  while  it  may  also  recall 
Clusius's  N.  latifolius  vii,  it  is  much  more  probable  that  this  was 
correctly  identified  by  Caspar  Bauhin  with  his  N.  albus  marjno 
odore  flore  circulo  pallido.  Then,  although  N.  recurvus  was  not 
described  till  1812  by  Haworth,  who  had  first  observed  it  three 
years  previously,  by  1833,  according  to  its  describer,  it  had 
become  a  common  English  market  flower,  as  it  is  at  the  present 
day.  I  have  not  been  able  to  determine  its  frequency  in  Con- 
tinental gardens,  but  neither  Ascherson  and  Graebner  nor  Rouy 
seem  familiar  with  it,  and  it  may  not  be  generally  grown  unless 
perhaps  in  quite  recent  years  through  importation  from  Holland. 
Its  occurrence  as  an  apparent  native  in  the  Swiss  Valais  has  been 
mentioned  at  the  beginning  of  this  paper,  and  M.  Beauverd  has 
quite  recently  informed  me  of  its  discovery  in  a  third  station, 
where  it  grows  in  company  with  Orchis  sambiicina.  Herbarium 
specimens  are  sometimes  not  readily  separable  from  N.  majalis. 

A  curious  incident  connected  with  N.  recurvus  is  its  association 
with  its  contemporary  English  name  "  The  old  Pheasant's  Eye 
Narcissus."  This  name  may  be  suspected  of  being  a  modern 
invention,  for  it  cannot  be  found  in  the  works  of  any  writer  on 
Narcissi  before  the  present  century  and  is  not  included  in  Britten 
and  Holland's  Dictionary  of  Plant  Names  (1886).  It  is  shown  in 
the  recent  Oxford  Dictionary  (1909),  whore  the  earliest  references 
quoted  are  Routledge's  Every  Boy's  Annual,  May,  1872,  and  The 
Westminster  Gazette,  August,  1898 !  Haworth  called  N.  recurvus 
the  "  drooping-loaved  saffron-rim"  and  Barr  inserted  it  in  his 
List  of  1881  as  the  "  drooping-leavod  "  but  it  appears  as  the  "Old 
Pheasant's  Eye  "  in  Barr's  trade  catalogue  of  1900.  Mr.  J.  G. 
Baker  tolls  me  that  he  has  no  knowledge  of  this  as  an  old  name 
for  any  Narcissus,  and  I  am  unable  to  trace  any  real  evidence,  of 
its  former  use  although  it  may  have  been  a  local  appellation  in 
certain  southern  counties.  Its  application  to  Narcissi  is  apparently 
JouuNAL  OF  Botany,  Nov.  1915.    [SurrLKMENT  II.]        e 
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still  in  the  process  of  extension,  for  market  gardeners  now  employ 
it  for  the  Poet's  forms  indiscriminately  and  I  have  this  year  heard 
these  spoken  of  in  the  trade  simply  as  "P.  I.'s"  !  The  "Phea- 
sant's Eye"  is,  of  course,  a  name  commonly  applied  by  authors  to 
the  red-flowered  species  of  Adonis. 

A  figure  of  N.  reciirvus,  under  the  MS.  name  of  N.  curvilobus, 
is  included  in  the  Sahsbury  collection  of  drawings  in  Herb.  Mus. 
Brit.,  and  it  may  be  inferred  from  this  that  Salisbury  regarded  it 
as  a  species  additional  to  the  three  distinguished  in  Hoi't.  Trans. 
i.  365,  of  which  his  drawings  have  been  reproduced  for  this  paper. 
It  will  be  observed  that  the  same  four  species,  under  the  same 
names  as  those  now"  adopted,  were  also  shown  in  Haworth's 
Narciss.  Eevisio  in  1819.  The  further  species  established  by 
Haworth  in  his  Monograph  remain  to  be  considered. 

The  first  of  them,  N.  poetarujn,  is  remarkable  for  its  wholly 
red  corona — a  feature  of  which  I  find  no  independent  mention  in 
any  Continental  flora.  The  figure  of  Merian,  cited  by  Haworth 
for  this  plant,  resembles  it  in  the  form  of  the  perianth,  corona  and 
stamens,  but  as  the  plate  is  uncoloured  and  accompanied  by  no 
description,  the  identity  is  uncertain.  From  the  frequent  recurving 
of  the  leaf-tips,  N.  poetarum  may  also  be  Gerard's  N.  viedio 
piirpureus  prcecocior,  but  on  this  point  also  the  evidence  is  at  least 
insufiicient.  Haworth's  description  was  taken  from  a  London 
garden  plant,  of  whose  origin  he  seems  to  have  known  nothing.  I 
learn  from  the  Eev.  G.  H.  Engleheart  that  wild  Poet's  Narcissi  of 
the  Pyrenees  occasionally  show  a  similar  colouration  of  the  corona, 
but  as  the  stamens  of  N.  poetarum  are  subequal,  it  seems  less 
closely  related  to  the  Pyrenean  N.  poeticus  than  to  N.  radiiflorus, 
which  it  further  resembles  in  its  narrow  fruit.  On  the  other 
hand,  its  distinctive  perianth  and  flat  corona  are  very  different 
from  what  obtains  in  N.  radiiflorus,  and  as  it  presents  several 
points  of  distinction  from  each  of  the  other  known  species,  it 
cannot  readily  be  reduced  to  a  variety  of  any  one  of  them.  It 
also  seems  unlikely,  from  its  peculiarly  coloured  corona,  that  it 
can  be  a  hybrid  form,  and  it  therefore  seems  best  to  retain  it  as  a 
separate  species. 

Haworth's  next  species,  N.  spathulatus,  is  less  completely 
diagnosed  than  those  preceding  it,  and  the  form  of  the  corona  is 
not  stated.  As  no  authentic  specimen  is  known  to  exist  and  the 
plant  is  supposed  to  be  lost  to  cultivation  {vide  Barr,  supra),  its 
position  must  be  regarded  as  indefinable. 

N.  albus,  founded  on  a  plant  of  Miller's  (Diet.  ed.  8,  No.  5),  is 
another  doubtful  form,  possibly  allied  to  N.  triandrus.  It  was 
not  known  to  Herbert  and  is  not  enumerated  in  Barr's  list  of 
^oe^icz^s-varieties. 

Of  N.  dianthos  Haworth  the  affinities  are  not  certain  as  the 
plant,  like  N.  spathulatus,  is  now  lost  to  cultivation.  It  a^Dpears 
from  the  diagnosis  to  have  been  a  two-flowered  form  allied  to 
N.  radiiflorus,  or  perhaps  a  hybrid  of  that  species,  combining 
channelled  leaves  16  mm.  broad  with  a  white,  substellate,  waved 
perianth  and  a  small,  cupular,  orange-coloured,  strongly  phcate- 
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lobed  corona.  Haworth's  description  was  taken  from  a  garden 
plant.  N.  dianthos  was  reduced  to  a  variety  of  N.  hiflorus  Curtis 
by  Herbert,  who,  however,  admits  that  the  plant  was  unknown  to 
him ;  and  it  does  not  seem  to  have  been  subsequently  described. 
A  wild  two-flowered  Italian  specimen  in  Herb.  Mus.  Brit.,  as  well 
as  similar  exsiccata  at  Kew,  more  nearly  resemble  the  typical 
French  N.  iweticus,  but  present  broader  and  more  imbricated 
perianth-segments.  These  are  perhaps  simply  natural  twin- 
tlowered  sports.  A  similar  form  was  lately  sold  by  Messrs.  Barr, 
probably  propagated  by  bulb-division  from  solitary  individuals 
showing  the  same  abnormality. 

N.  iriflorus  Haw.  is  another  2-3-flowered  form  of  which  I  have 
seen  no  authentic  specimen.  It  is  described  as  having  channelled 
leaves  only  10-12  mm.  broad,  a  white  perianth  with  ovate,  imbri- 
cated segments,  and  a  yellow%  cupular  corona.  It  is  evidently 
akin  to  JS'.  biflorus  Curt.,  of  which  Herbert  makes  it  a  variety, 
adding  that  it  produces  perfect  ovules  and  is  found  in  the  South 
of  France. 

Curtis's  N.  biflorus,  which  is  placed  next  after  N.  triflorus, 
was  well  known  in  Britain  in  the  time  of  Parkinson.  From  its 
uniformly  abortive  anthers  and  lack  of  ovules  it  seems  an  unmis- 
takable hybrid  rather  than  a  real  species  or  subspecies  of  this 
group,  as  it  has  sometimes  been  treated.  Its  imperfect  anthers 
are  depicted  in  Curtis's  plate,  and  are  still  visible  in  much  older 
exsiccata,  such  as  those  of  the  Sloane  Herbarium.  Haworth  and 
Herbert  seem  to  have  doubted  its  hybridity,  the  latter  suggesting 
that  its  barrenness  was  due  to  long  cultivation.  But  it  may  be 
questioned  whether  other  Narcissi,  still  fertile,  have  not  been 
grown  equally  as  long,  and  the  plant  is  much  more  probably,  as 
Barr  thought,  an  ancient  cross  of  some  form  of  i>l.  pocticus  and 
N.  Tazctta  L.  which  has  become  widely  spread  owing  to  its 
exceptional  vigour.  Other  slightly  differing  forms,  perhaps  not 
always  barren,  have  been  observed  in  Southern  France  in  spots 
where  N.  pocticus  and  N.  Tazctta  grow  together,  and  of  these  N. 
triflorus  Haw.  may  bo  one. 

Haworth's  last  species,  N.  stellaris,  is  of  particular  interest,  for 
not  only  is  it  more  adequately  diagnosed  in  the  Monograph  than 
some  of  those  preceding  it,  but  it  is  fully  described  and  well  figured 
in  Sweet's  British  Flower  Garden,  published  two  years  later.  It 
is  clearly  most  akin  to  N.  radiiflorus,  with  which  it  has  been 
commonly  confused  and  of  which  it  possesses  the  slender  habit 
and  star-like  perianth  ;  but  it  differs  in  the  colouring  of  its  shorter 
corona,  and  especially  in  its  much  broader,  trigonous  fruits. 
According  to  Sweet,  Haworth  thought  it  the  N.  medio  })urpureus 
stellaris  of  Parkinson,  which  it  may  well  be,  and  it  will  bo  seen, 
on  referring  to  the  synonymy  of  N.  angustifolius  in  the  Monograph, 
that  the  N,  m.  p.  serotinus  Park,  printed  under  N.  stellaris  is  a 
clerical  error  for  N.  m.  p.  stellaris. 

The  N.  latifolius  vi  of  Clusius  (Hist.  Ear.  Plant.  /.  f.)  also 
seems  from  it  "capitula  triangula"  to  be  identical  with  this  plant 
rather  than  with  N.  radiiflorus  Salisb.,  and  if  this  be  admitted, 
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N.  stellaris  is  likewise  the  N.  niveus  odoratus  circiilo  riiheUo 
C.  Bauhin  (Pinax,  p.  48),  and  of  Ray,  and  the  N .  medio-purpureus 
minor  J.  Bauhin  (Hist.  ii.  600). 

N.  stelliflorus  Schur  (ffisterr.  Bot.  Zeitsch.  I.  c),  a  plant  of 
Lower  Austria  like  N.  latifolius  vi  of  Clusius,  may  similarly  be 
identified  with  N.  stellaris,  which  it  closely  resembles  in  descrip- 
tion, while  its  author  separates  it  from  N.  radiiflorus  by  its  later 
flowering  and  obovate,  angular  fruits — points  of  distinction  equally 
characterizing  N.  stellaris.  The  Transylvanian  N.  seriorflorens 
Schur  is  another  plant  not  easily  separable  from  N.  stellaris, 
W'hich  indeed  seems  to  be  the  most  widely  spread  form  throughout 
Austria.  It  is  perhaps  doubtful,  in  view  of  the  many  points  of 
similarity  between  N.  stellaris  and  N.  radiiflorus,  whether  the  two 
plants  should  be  specifically  separated,  but  in  the  present  imper- 
fect state  of  our  knowledge  I  hesitate  to  unite  them  on  account  of 
the  great  difference  in  the  fruits. 

It  will  have  been  noticed  that  in  Trans.  Hort.  Soc.  i.  365, 
Salisbury  states  that  his  N.  radiiflorus  is  a  native  of  moist,  sub- 
alpine  meadows  in  Switzerland  ;  and  at  the  same  time  he  cites  for 
this  species  Redout6's  figure  of  N.  poeticus.  The  reasons  for  thus 
identifying  the  Swiss  Narcissus  are  not  given  by  Salisbury,  but 
the  habitat  was  copied  by  Haworth,  both  in  the  Eevisio  and  the 
Monograph,  and  the  Swiss  plant  has  been  generally  referred  to 
N.  radiiflorus  in  subsequent  works.  The  common  Narcissus  of 
Les  Avants  and  other  localities  in  Western  Switzerland,  however, 
is  not  only  remarkable  for  its  variable  perianth,  but  it  differs 
widely  from  N.  o-adiiflorus  in  its  flat,  discoid  corona  and  its 
broader,  obscurely  trigonous  fruits.  The  flat  corona  similarly 
distinguishes  it  from  N.  stellaris,  and  at  the  same  time  it  is  clearly 
separable  from  N.  poeticus  L.,  which  it  resembles  in  the  corona, 
owing  to  its  subequal  stamens  with  all  the  anthers  more  or  less 
exserted.  Its  characters  accord  very  fairly  with  those  of  Haworth's 
N.  majalis  (3  exertus  (Narciss.  Eevisio,  I.  c),  which  was  described 
from  a  nursery  plant,  seen  only  in  1809,  that  may  have  readily 
died  out  in  cultivation,  as  actually  happens  with  the  Swiss  plant. 
At  the  time  of  describing  this  variety,  Haworth  thought  it  a  very 
notable  form,  but  afterwards  in  his  Monograph  it  became  simply 
var.  y  of  N.  poeticus,  characterized  only  by  its  exserted  stamens, 
and  illustrated  by  Eedout6's  figure,  which  Salisbury  had  referred 
to  N.  radiiflorus.  The  figure,  although  it  depicts  perianth- 
segments  cuneately  narrowed  below  as  in  N.  radiiflorus,  shows, 
to  my  eyes,  a  flat  and  not  a  cupular  corona,  and  tlae  form  of  its 
fruit  is  that  of  this  Swiss  plant  or  of  N.  stellaris.  I  therefore 
think  that  Salisbury  erroneously  referred  this  plate  to  N.  radii- 
florus, and  as  the  plant  drawn  agrees  in  all  respects  with  certain 
states  of  the  Swiss  Narcissus,  it  results  that  this  latter  can  be 
identified  with  Haworth's  N.  majalis  var.  exertus  of  the  Eevisio 
and  N.  poeticus  var.  y  of  the  Monograph.  The  differences  repre- 
sented in  Haworth's  description  and  in  this  plate  between  the 
variety  exertus  and  N.  majalis  Curt,  are,  however,  much  too 
essential  for  the  plants  to  be  held  conspecific  ;  and  Haworth  him- 
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self  in  the  Eevisio  calls  the  variety  a  "  forte  propria  species."  Its 
subequal  stamens  resemble  those  of  N.  radiifiorus  and  N.  stellaris 
rather  than  N.  majalis,  while  its  flat  corona  recalls  N.  poetic7is, 
and  taking  its  features  as  a  whole,  it  seems  almost  as  distinct  as 
any  of  the  forms  hitherto  dealt  with  as  species.  The  only  separate 
sj)ecific  name  that  I  can  trace  for  this  Swiss  plant  is  N.  lonrji- 
2)etahis  Schleicher  in  SteudeV  s  Nomenclator — a  "nomen  nudum"; 
and  Haworth's  varietal  name  therefore  becomes  valid  as  N.  exertus 
when  it  is  raised  to  specific  rank.  It  is  probable  that  this  plant 
is  the  N.  albus  circulo  croceo  vel  luteo  of  the  Pinax,  which  is  said 
to  differ  from  N.  albus  circulo  imrimreo,  the  flat-crowned  N. 
l^oeticus,  chiefly  in  the  colour  of  the  corona-margin. 

In  addition  to  these  plants  distinguished  by  Ilaworth,  Her- 
bert's variety  verbcmensis,  which  was  unknown  to  his  predecessor, 
merits  notice  as  a  form  remarkal)le  for  its  uniformly  dwarf  habit. 
Its  unequal  stamens  resemble  those  of  N.  i^oeticus  and  N.  majalis, 
and  Parlatore  appears  to  have  included  it  with  the  former  of  these 
rather  than  with  N.  radiifiorus,  as  has  been  done  by  some  more 
recent  authors.  But  its  different  perianth-segments,  more  cuneate 
below  and  distinctly  more  acute,  as  well  as  its  quite  small  cupular 
corona,  render  it  difficult  to  place  it  as  a  variety  under  either 
N.  i^oeticus  or  N.  majalis,  while  it  is  still  less  like  N.  recurvus ; 
and  it  thus  seems  necessary  to  treat  it  as  a  full  species,  N.  verban- 
ensis.  It  appears  to  be  the  prevalent  Narcissus  of  the  Itahan 
Lakes  district  and  is  not  improbably  the  N.  albus  circulo  croceo 
minor  oi  the  Pinax.  It  is  also  possible  that  it  is  the  N.  minimus 
medio  imrpureus  Park.  Par.  87,  No.  3,  or  the  N.  medio  croceus 
tcnuifolius  Park.  Par.  87,  No.  2,  which  Haworth  inserted  in  his 
genus  Helena  (Mon.  p.  13)  under  the  specific  names  oi  imrpureo- 
cincta  and  croceo-cincta  respectively.  Of  these  two  plants  Haworth 
had  no  actual  knowledge,  but  it  is  not  easily  explained  why  they 
were  placed  apart  from  the  poeticus  forms  by  Parkinson  if  they 
were  really  members  of  that  group. 

In  the  spring  of  1914  I  received  from  Savoy  fresh  flowers  of  a 
dwarf  Narcissus  with  stamens  as  in  N.  verbanensis  but  with  a 
more  deeply  cupped  corona  and  narrower,  more  stellate  perianth- 
segments  similar  to  those  of  N.  stellaris.  This  plant  seems  con- 
specific  with  Herbert's  plant,  though  perhaps  varietally  distinct ; 
and  somewhat  larger  specimens  in  Herb.  Kew,  collected  at 
Pontarlier  in  the  French  Jura  and  received  from  Gay  under  the 
name  of  N.  stellaris,  may  also  be  identical,  as  likewise  another 
plant  there,  from  Aveyron,  in  Southern  Franco,  whence  Herbert 
records  N.  stellaris.  Unfortunately,  the  arrangement  of  the 
stamens  in  these  exsiccata  cannot  be  determined  without  dissect- 
ing the  flowers,  which  is  not  practicable  in  a  public  collection ; 
and  it  is  therefore  impossible  to  be  certain  whether  these  speci- 
mens are  really  referable  to  N.  verbanensis  or  N.  stellaris.  But 
it  is  likely,  seeing  that  N.  stellaris  is  a  more  eastern  form  not 
otherwise  known  from  France,  that  these  plants  are  allied  to  tiie 
Narcissus  of  Savoy  and  N.  verbanensis. 

The  next  new  forms  published  are  those  of  Barr's  List  of  1884, 
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of  which  the  most  important  is  his  "j^oeiicus  of  Linnseus."     This 
plant,  of  tall  and  robust  habit  but  with  extremely  small  flowers, 
appears  to  have  derived  its  name  from  its  identification  with  the 
specimen   of   the   Linnean    Herbarium,   either   by   Barr   or  by 
Burbidge.      But   it   has  been   shown   that   Linnseus's  sheet  of 
N.  poeticus  exhibits    distinctly  larger  flowers,  which  the  older 
authorities,   Salisbury  and  Haworth,  identified  with  N.  majahs 
Curt.,  and  from  that  species  this  pygmy-flowered  form  differs  in 
several  respects.     I  have,  indeed,  seen  no  examples  with  flowers 
only  1  in.  broad,  as  stated  by  Barr,  but  the  perianth  of  plants 
growing  in  Kew  Gardens  last  spring  barely  exceeded  li  in.  and 
the  diameter  of  finely  grown  flowers  received  from  Mr.  Engleheart 
w^as  only  ^  in.  greater.     Besides  its  remarkably  small  flowers  as 
compared  "with  its  general   habit,  this   plant  is  notable  for  its 
nearly  cylindrical  scape  and  its  subglobose  fruit,  and  in  thickness 
of  perianth  it  surpasses  N.  recurvus.     Its  stamens  are  unequal  as 
in  N.  ])oeticus,  while  its  relatively  large  corona  recalls  in  colour 
that  of  N.  recurvus  though  its  form  is  broader  and  less  clearly 
cupular.      The  combination  of   these  peculiarities  renders  tliis 
Narcissus   one   of   the   most   distinct    of   the   group,    deserving 
recognition  as  a  species,  and  it  is  accordingly  proposed  to  describe 
it  as  N.  hellenicus.     Its  origin  in  cultivation  is  not   certainly 
known  and  it  cannot  be  traced  in  literature  prior  to  1884,  but  it 
has  been  reported  to  have  been  brought  from  Greece  shortly 
before  that  year,  and  probably  correctly  so,  for  it  seems  identical 
with  the  Greek  exsiccata  represented  both  in  Herb.  Kew  and 
Herb.    Mus.    Brit.,    "  C.     Haussknecht,    Iter     Grtecum,    1885. 
N.  2Joeticus.     Agrapha,  Neuropolis."     A  second  example  in  Herb. 
Mus.  Brit.,  "Een6  du  Parquet,   Kalki,  Sea  of  Marmora,''  may 
be  a  state  of  the  same  species,  although  of  dwarfer  habit  and 
with  a  larger  flower. 

Another  important  plant  introduced  in  Barr's  List  is  his 
ornatus,  which,  as  already  shown,  is  not  the  species  previously  so 
named  iDy  Haworth.  Barr's  plant,  now  one  of  the  best  known  of 
Narcissi,  appears  to  be  a  wild  form  or  old  hybrid  from  Southern 
France  which  in  characters  is  less  closely  allied  to  N.  poeticus 
and  N.  majalis  of  that  district  than  to  the  Swiss  N.  exertus. 
This  is  seen  in  its  combination  of  flat  corona  and  subequal 
stamens,  as  well  as  in  its  trigonous  fruits,  but  the  colouring  and 
plication  of  its  corona  approximate  in  some  degree  to  N.  majalis. 
As  a  possibly  wild  plant  it  seems  best  placed  in  this  paper  as  a 
variety  of  JV.  exertus,  with  which  it  most  essentially  agrees.  As 
Haworth's  name  N.  ornatus  is  reduced  to  a  synonym  of  iV".  poeticus, 
the  same  epithet  ornatus  (Barr)  may  be  held  _  valid  for  a 
variety  of  the  separate  species  N.  exertus,  with  which  it  is  pro- 
posed to  associate  Barr's  plant.  The  general  resemblance  of 
this  variety  ornatiLS  to  Eedout6's  figure  of  N,  poeticus  may  be 
easily  seen. 

Barr's  further  variety  grandifiorus,  which  is  still  obtainable 
in  Ireland,  is  a  plant  of  unknown  origin  resembling  N.  radiiflorus 
but  with  larger  flowers  and  a  broader  red  margin  to  the  corona. 
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I  have  not  succeeded  in  obtaining  fruit  of  this  form,  and  it  may 
be  a  hybrid  which  arose  in  cultivation  in  Holland. 

The  stellaris  of  Barr's  List,  remarkable  for  its  inflated  spathe, 
was  perhaps  a  sport  rather  than  a  variety  and  was  regarded  as 
distinct  from  N.  stellaris  by  Burbidge  in  1889.  It  was  on  sale  a 
few  years  ago  as  "  N.  Marvel,"  but  I  have  failed  to  obtain  a  fresh 
example  of  it. 

Another  distinct  plant  cultivated  in  recent  years  is  N.  gratidi- 
florus  lircecox,  an  early-flowering  form  which  recalls  Haworth's 
description  of  N.  recurvus  var.  gracilior.  Its  broad  leaves  and 
laterally  inflexed  perianth-segments  resemble  those  of  N.  recurvus, 
as  do  also  to  some  extent  the  stamens  and  corona ;  on  the  other 
hand,  by  its  more  stellate  perianth,  ellipsoid  fruit  and  early 
flowering,  it  approaches  N.  radiiflorus.  It  is  a  form  probably  of 
Dutch  origin,  and  perhaps  a  hybrid  of  these  two  species  although 
normally  they  do  not  flower  together. 

A  further  form  observed  some  years  ago  in  a  Dutch  nursery 
and  now  much  cultivated  in  England  under  the  name  of  "  Almira  " 
seems  more  or  less  intermediate  between  N.  exertus  and  the 
variety  ornatus.  Mr.  Engleheart  thinks  it  has  the  appearance  of 
a  wild  plant,  and  if  so,  it  was  probably  obtained  by  selection  from 
some  local  race  of  N.  exertus,  of  the  type  of  which  it  may  be 
considered  an  extreme  form  with  remarkably  broad  and  truncate 
perianth-segments  and  a  deep  red  instead  of  orange  margin  to 
the  corona. 

Among  the  plants  received  last  spring  from  Mr.  Engleheart 
an  extremely  handsome,  late-flowering  form  of  Pyrenean  origin, 
apparently  referable  to  the  flat-crowned  A'',  iweticus,  is  worthy  of 
mention  on  account  of  the  breadth  of  its  foliage  (12-1-1  mm.)  and 
the  development  of  a  well-marked,  white  zone  in  the  corona  of 
some  of  its  flowers.  It  is  possible,  judging  from  this  white  zone, 
that  it  is  a  natural  cross  with  some  form  of  N.  majalis,  but 
without  more  local  know^ledge  this  cannot  be  satisfactorily 
determined. 

The  last  variety  to  be  noticed  is  N.poeticus  ft  snlphureus  Rouy 
(Fl.  France,  I.  c),  distinguished  solely  by  its  sulphur-yellow 
flowers — a  character  that  seems  to  indicate  an  accidental  sport  or 
a  hybrid  with  some  yoUow'-flowered  species  of  Narcissus.  I  have 
seen  no  specimens  of  this  variety. 

It  will  now  be  seen  that  of  these  varying  forms  of  Poet's 
Narcissi,  nine  have  been  segregated  for  recognition  as  separate 
species.  In  grouping  them  the  system  of  Ilaworth,  based  on  the 
time  of  flowering,  must  be  passed  over  as  unscientiflc,  for  it 
plainly  does  not  coincide  with  the  plants'  natural  atiinities  and  it 
is  evident  that  the  period  w'hcn  these  plants  bloom  may  depend 
largely  on  the  latitude  and  altitude  at  which  they  grow.  The 
two  species  recognised  by  Koch,  N.  poeticus  and  iV.  radiijlorus, 
seem  to  oiTor  the  basis  of  a  better  classification,  for  they  are  in 
some  measure  representative  of  two  series  of  forms  in  which  the 
other  species  may  also  bo  placed.  But  an  arrangement  of  this 
kind  is  complicated  by  cross-atiinitios.     N.  majalis  and  N.  recurvus, 
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which  resemble  N.  poeticus  somewhat  in  stamens  and  perianth, 
possess  a  cupular  corona ;  N.  exertus  and  N.  "poetanim,  while  agree- 
ing with  N.  radiiflorics  in  their  subequal  stamens,  have  the  flat 
corona  of  N.  iweticus  ;  and  the  differences  in  the  fruits,  moreover, 
are  not  correlated  with  those  of  any  of  the  other  organs.  But 
there  seems  no  more  practical  arrangement  of  these  plants  than 
the  selection  of  Koch's  two  species,  which  are  really  widely 
different,  as  types  of  two  series,  Eu-poetici  and  Badiiflori,  of 
which  the  unequal  stamens,  with  imbricated  perianth-segments, 
of  N.  2^oeticus,  and  the  subequal  stamens,  with  cuneate-based 
perianth-segments,  of  N.  radiiflonis  are  regarded  as  the  essential 
features.  Each  series  is  then  readily  subdivisible  by  its  flat  or 
cupular  corona. 

There  is  some  evidence  that  this  arrangement  is  not  only 
practical  but  natural  in  the  geographical  distribution  of  these 
plants,  for  the  first  series,  Eic-poetici,  extends  across  Southern 
Europe  from  Spain  through  Southern  France  to  Italy  and  Greece, 
while  the  second,  Badiiflori,  with  the  possible  exception  of 
N.  poetarum,  whose  native  country  is  unknown,  favours  more 
northern  and  eastern  regions,  ranging  from  Switzerland  across 
Austria  to  Transylvania  and  the  Balkans.  In  the  Swiss  Alps, 
where  the  habitats  of  the  two  series  meet  or  overlap,  we  get  the 
anomalous  species  N.  exertus  and  N.  verbanensis  on  the  north 
and  south  sides  of  the  main  chain  respectively,  with  N.  recurvus 
in  isolated  spots  in  the  Valais,  N.  j)oeticus  L.,  in  varying  forms, 
appears  widely  spread  from  the  Pyrenees  to  Southern  Italy, 
while  N.  majalis  seems  to  be  local  in  the  South  of  France,  and 
the  Greek  N.  hellenicus  is  a  rare  outlying  species,  showing 
marked  peculiarities  as  might  be  expected.  Among  the  Badiiflori, 
the  late-flowering  N.  stellaris  is  probably  generally  distributed 
from  the  Tyrol  to  Transylvania,  while  the  earlier  N.  radiiflonis 
seems  to  occur  in  the  neighbourhood  of  the  Adriatic,  extending 
south-eastwards  from  Trieste  to  Servia  and  Montenegro. 

This  paper,  which  has  been  completed  with  some  difficulty 
owing  to  pressure  of  other  work,  will  be  concluded  with  descrip- 
tions of  such  plants  as  appear  to  be  essentially  distinct  and 
probably  wild.  My  thanks  are  due  to  the  Eev.  G.  H.  Engleheart 
and  Mr.  P.  E.  Barr  for  supplying  fresh  material  of  a  number  of 
different  forms,  and  to  M.  Beauverd,  of  the  Boissier  Herbarium, 
near  Geneva,  for  living  specimens  and  detailed  information 
respecting  the  Alpine  Narcissi.  I  am  also  indebted  for  valuable 
suggestions  to  Dr.  0.  Stapf. 

As  the  work  of  early  writers  is  of  special  interest  in  this 
genus  a  separate  prae-Linnean  synonymy  will  be  given.  Exsiccata 
will  not  be  quoted  owing  to  the  general  obliteration  of  floral 
characters  and  the  doubt  attaching  to  many  sets  that  have  been 
sent  out.  It  may  be  suggested  here  that,  in  collecting  these 
Narcissi,  notes  should  be  made  of  the  form  and  colouring  of  the 
corona  and  the  arrangement  of  the  stamens.  The  shape  of  the 
fruit  should  also  be  added  whenever  possible.  The  following 
diagnoses  have  been  drawn  up  from  living  plants,  except  where 
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otherwise  stated,  and  leading  contrasting  characters  are  italicised 
throughout.  The  form  of  the  corona  described  is  of  that  organ 
when  fully  expanded;  at  the  opening  of  the  flower  it  is,  of  course, 
plicate-cupular  in  every  species.  The  positions  of  the  stamens 
mentioned  refer  to  their  condition  after  the  dehiscence  of  the 
anthers ;  before  dehiscence  the  anthers  are  always  longer  and 
more  exserted. 

NAECISSUS  L.  Sp.  Plant.  289  (1753). 

Section  Eu-Narcissus  Baker  Amaryll.  2  (1888). 

Narcissus  Haworth  Mon.  Narciss.  14,  as  a  genus  (1831) ; 
Herbert  Amaryll.  80,  as  a  genus  (1837). 

Spathe  usually  1-fiowered.  Perianth-tube  about  as  long  as 
the  white  segments ;  corona  several  times  shorter  than  these 
segments,  discoid  or  cupular  in  form,  yellow  (except  in  N.poetarum) 
with  a  subscarious  margin  edged  with  red.  Stamens  more  or 
less  unequal  (unequal  or  subequal),  three  long  and  three  short 
alternating;  filaments  adnate  to  the  perianth-tube ;  three  or  r.ll 
of  the  anthers  more  or  less  exserted. 

Conspectus  op  Species. 

Series  1.     Poetici.     Stamens  unequal;  perianth-segments  usually 
shortly  narrowed  and  imbricate  below. 
"'•'  Corona  fiat  and  discoid  at  maturity. 

1.  N.  poetious.     Fruit  broadly  ellipsoid,  obscurely  trigonous. 

*'•'  Corona  more  or  less  cupular. 

!  Corona  small ;  perianth-segments  cuspidate. 

2.  N.  vcrhanensis.      Fruit  ellipsoid  ;  plant  dwarf  with  small 

flowers. 
!!  Corona  larger ;  perianth-segments  more  obtuse, 
mucronate. 

3.  N.  liellenicus.     Corona  broadly  cupular  or  saucer-shaped  ; 

fruit  subglobose ;   plant  robust  with  small 
flowers. 

4.  N.  recurvus.       Corona  undulate-cupular  ;  fruit  large,  sub- 

rotund- trilobate. 

5.  A^.  majalis.         Corona  cupular  with  flat  base  and  white 

zone   below  red  margin  ;   fruit  triangular- 
obovoid. 
Series  2.     Radiiflori.      Stamens  subequal ;    perianth -segments 
usually  cuneatuly-narrowed  below. 
'•'  Corona  small,  cupular. 

6.  N.  radiijlorus.     Corona  distinctly  cup-shaped  ;  fruit  linear- 

ellipsoid  or  pyriform,  terete. 

7.  N.  stcUaris.         Corona  relatively  broader  ;   fruit  ellipsoid, 

trigonous. 
"  •'  Corona  flat  or  nearly  so,  when  mature. 

8.  N.   poetarum.     Corona  sub-discoid,  wholly  rod  ;   fruit  nar- 

rowly ellipsoid,  nearly  terete. 

9.  N.  exertus.  Corona  flat  and  discoid  ;    fruit  ellipsoid  or 

obovato-ellipsoid,  more  or  less  trigonous. 
Journal  of  Botany,  Dec.  1915.    [Supplement  II.]       / 
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Series  1.     Poetici. 

1.     Narcissus  poeticus  Linn. 

True  Poet's  Narcissus. 
Timely  purple-ringed  Daffodill  of  Gerard. 
Early  purple-ringed  Daffodill  of  Parkinson. 
Flat-crowned  saffron-rim  of  Haworth. 

Narcissus  poeticus  L.  Spec.  Plant.  289  (1753)  non  ejusdem 
herb. ;  Salisbury  in  Trans.  Hort.  Soc.  i.  365  (1812) ;  Haworth 
Narciss.  Eevis.  148  (1819);  Koch  Synop.  Fl.  Germ.,  ed.  2,  811 
(1843)  ;  Parlatore  Fl.  Ital.  iii.  116  (1858) ;  Ascherson  &  Griibner 
Synop.  iii.  396,  sensu  lato  (1906) ;  Eouy  Fl.  Fr.  xiii.  53,  sensu 
lato  (1912) ;  N.  tripodalis  Salisb.  MS. ;  N.  ornatus  Havrorth  Mon. 
Narciss.  14  (1831). 

N.  poeticus  mediocroceus  puipureus  Lobel  Stirp.  Adv.  Nov.  50 
(1570) ;  N.  medio  p)^Lrpiireus  pracox  Gerard  Herb.  108  (1697) ; 
N_.  latifolius  alter  Clusius  Hist.  Ear.  PI.  ii.  156  (1601) ;  N.  albus 
circulo  imrpureo  C.  Bauhin  Pin.  48  (1623) ;  N.  medio  purpureiis 
pmcox  Park.  Par.  76  et  75,  f.  3  (1629). 

Icon. — Nost.  tab.  fig.  1  and  2. 

Bulb  ovoid  or  ovoid-elongate,  25-30  mm.  in.  diameter  when 
cultivated,  smaller  wild,  outer  scales  pale  brown  with  fine,  darker 
veins.  Leaves  erect,  shorter  than  the  scape,  6-9  mm.  broad, 
green  or  glaucescent,  distinctly  keeled  and  channelled.  Scape 
30-40  cm.  long,  compressed  and  2-edged,  striate,  moderately 
stout  but  sometimes  attenuate  above.  Spathe  more  or  less 
thickly  membranous,  sometimes  rather  long;  pedicel  rather 
slender.  Flower  scented,  5-5-7  cm.  in  diameter,  with  rather 
slender,  light  green  tube  and  snow-white  perianth  tinged  with 
yellow  at  the  base;  p)eriant]i-segments  imbricate  heloiv,  often 
twisted,  the  outer  oblong -ohovate,  truncate  and  mucronate,  little 
narrowed  below  and  reflexed,  the  inner  shorter  and  narrower, 
oval-oblong,  subacute  or  mucronulate,  horizontally  spreading. 
Corona  flat  and  discoid  when  developed,  13-15  mm.  broad, 
yellow  with  a  greenish  centre  and  a  moderately  broad  red  or 
orange-red  edge,  within  which  a  narrow  whitish  zone  sometimes 
appears  as  the  flower  fades,  much  plicate-rugose  in  the  outer  half 
with  plicate-crenulate-dentate  margin.  Stamens  unequal;  three 
anthers  exserted,  three  included  in  the  perianth-tube ;  style 
sometimes  included,  sometimes  equalling  or  slightly  exceeding 
the  longer  stamens.  Fruit  about  15  mm.  long,  broadly  ellipsoid, 
obscurely  trigojious  with  3  faint  furrows. 

Pyrenean  forms  sometimes  show  longer  and  thicker  spathes, 
narrower  perianth-segments  and  a  greater  development  of  the  red 
colouring  in  the  corona. 

The  type  of  N.  poeticus,  which  flowers  naturally  in  March  or 
early  April,  has  been  known  since  the  time  of  Lobel  and  Clusius 
as  the  early-flowering  Poet's  Narcissus  of  the  South  of  France, 
and  was  recorded  by  Magnolius  as  growing  near  Montpelier  in 
company  with  the  late-flowering  N.  majalis.     It  is  also  a  native 
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of  Italy,  and  of  the  Pyrenees,  where  it  does  not  flower  till  ^lay  ; 
and  it  is  probably  the  species  of  this  group  stated  by  Willkomm 
and  Lange  to  inhabit  Central  and  Eastern  Spain.  It  is  further 
recorded  by  Ascherson  and  Griibner  for  South  Tyrol,  although  its 
occurrence  as  an  indigenous  plant  east  of  the  Alps  would  not  be 
expected. 

As  a  British  garden  plant,  blooming  in  April,  N.  poeticus  is 
known  to  have  been  continuously  cultivated  since  the  days  of 
Gerard.  It  was  a  familiar  plant  in  the  seventeenth  century,  and 
as  late  as  1833  was  commonly  grown  for  the  London  flower 
market.  It  has  become  scarce  in  England  during  the  last  forty 
years  apparently  owing  to  its  general  supersession  by  iV.  exertus 
var.  ornatus. 

2.  Narcissus  verbanensis,  nov.  comb. 

Narcissus  verbanensis  nov.  comb. ;  N.  poeticus  var.  verbanensis 
Herbert  Amaryll.  317  (1837) ;  iV.  poeticus  subsp.  radiiflorus 
f.  verbanensis  Baker  Amaryll.  12  (1888) ;  N.  poeticus  subsp. 
angitstif otitis  var.  verbanensis  Ascherson  and  Griibner  Synop.  iii. 
397  (1906). 

N.  albus  circulo  croceo  minor  C.  Bauhin  Pinax,  49  (1623)  ? 

Icon. — Herbert,  I.  c,  tab.  37,  fig.  2,  as  N.  poeticus  var.  verba- 
nensis (mala). 

Plant  dwarf.  Bulb  ovoid,  very  small,  12-15  mm.  in  diameter. 
Leaves  narroio  and  erect,  shorter  than  the  scape,  only  3-5  mm. 
broad,  keeled  and  channelled.  Scape  20-30  cm.  long,  finely 
striate,  very  slender.  Spathe  thinly  membranous,  of  moderate 
length ;  pedicel  very  slender,  usually  short.  Flotuer  scented, 
small,  3'5-4-5  cm.  in  diameter,  with  moderate  green  tube  and 
snow-white  perianth  tinged  with  yellow  or  greenish  at  the  base ; 
p)erianth-secjmcnts  imbricate  or  distinct,  varying  in  shape  from 
elliptical  to  oblong,  rather  shortly  narrowed  below,  more  or  less 
strongly  mucronate  or  cuspidate,  spreading  or  recurved.  Corona 
shortly  cupular,  small,  8-9  mm.  broad  and  2  mm.  deep,  yellow 
edged  with  red,  margin  finely  plicate-crenulate-dentate.  Stamens 
unequal ;  three  anthers  exserted,  three  included  in  the  perianth- 
tube  ;  style  rarely  exceeding  the  longer  stamens.  Fruit  about 
12  mm.  long,  ellipsoid,  doubtfully  trigonous  and  furrowed. 

Description  from  exsiccata  collected  at  Baveno,  the  locus 
classiciis. 

N.  verbanensis  fio\vers  in  the  latter  half  of  May,  and  in  its 
typical  form  is  widely  distributed  in  the  Italian  Lakes  district. 
In  Savoy  and  the  Mont  Cenis  district,  and  possibly  elsewhere  in 
France,  a  different  form  occurs,  perhaps  varietally  distinct,  in 
which  the  spatho  is  longer,  the  perianth-segments  nnich  narrower, 
acute,  oblanccolato  and  distatit  below,  and  the  corona  more 
deeply  cupular. 

It  is  apparently  only  in  recent  years  that  this  graceful  plant 
has  boon  brought  into  British  gardens,  where  most  cultivators 
have  found  it  a  very  short-lived  tenant. 
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3.  Narcissus  hellenicus,  nov.  spec. 

Narcissus  hellenicus,  nov.  spec.  N.  "  j^oeticus  of  Linnaeus  " 
ap.  Ban-  in  Fl.  and  Pomol.,  101  (1881)  et  hort. 

Bulbus  ovoideus  vel  ovoideo-elongatus,  in  hortis  25-30  mm. 
in  diametro,  tunicis  esterioribus  fusco-tinctis  praeditus.  Folia 
haucl  angusta,  erecta,  scapo  fere  aequalia,  10-12^  mm.  lata,  alte 
yiridia,  carina  obscura  complanata.  Scajms  30-45  cm.  longus, 
suhcylindricus,  vix  anceps,  grosse  striatus,  crassus,  spatha  dense 
membranacea  pedicelloque  crassiusculo  preeditus.  Floras  ^mrvi, 
odorati,  3-5-4-75  cm.  in  diametro,  tubo  lato  cylindrico  alte  viridi 
et  periantbio  niveo  basi  vix  luteo-tincto  prgediti ;  periayithii 
scgmentis  crassis,  imbricatisswiis,  orbiadari-obovatis,  interioribus 
rotundo-obtusis,  exterioribus  mucronatis  paululum  latioribus, 
omnibus  patentibiis  et  subirregulariter  undatis  vel  margine 
paulum  inflexo  planis.  Corona  subcujmlaris  vel  marginibus  e 
medio  lato  piano  ascendentibus  2^ater(Bformis,  relative  magna, 
circa  13  mm.  lata,  medio  viridi  marginibusque  baud  angustis 
coccineis  infra  quos  circulus  angustus  albidus  denique  explicatus 
est  pallide  flava,  irregulariter  et  sparse  in  dimidio  exteriors 
plicato-rugosa,  margine  plicato-crenulato  praedita.  Stamina 
inaqualia,  antheris  tribus  paulo  exsertis,  tribus  in  perianthii  tubo 
inclusis;  stylus  stamina  longiora  fere  aequans.  Fructus  circa 
16  mm.  longus,  subglobosus,  baud  triangularis,  vix  sulcatus. 

Habitat,  ut  videtur,  in  regione  Montis  Pindi  Graeciae 
borealis. 

Bulb  ovoid  or  ovoid-elongate,  25-30  mm.  in  diameter  -when 
cultivated,  tinted  with  deep  brown.  Leaves  broad  and  erect, 
nearly  equalling  the  scape,  10-12i  mm.  broad,  dark  green, 
flattened  and  obscurely  keeled  and  channelled.  Scape  30-45  cm. 
long,  suhcylindrical  and  scarcely  2-edged,  ribbed,  stout.  Spathe 
thickly  membranous ;  pedicel  rather  stout.  Floiver  small,  scented, 
3-5-4-75  cm.  in  diameter,  with  broad,  cylindrical,  deep-green  tube 
and  snow-white  perianth  very  slightly  tinged  with  yellow  at  the 
base  ;  ^jenrt?z^/i-se^??te?z^s  thick,  jmich  imbricated,  orbicular-obovate, 
the  inner  rounded-obtuse,  the  outer  rather  broader  and  mucronate, 
all  spreading  and  either  a  little  irregularly  waved  or  nearly  flat 
with  slightly  inflexed  margins.  Corona  subcupular  or  saiicer- 
shaped  with  margins  ascending  from  a  broad,  fiat  centre, 
relatively  large,  about  13  mm.  broad,  pale  yellow  with  a  green 
centre  and  a  moderate  edge  of  crimson,  below  which  a  faint  and 
narrow  white  zone  finally  develops,  irregularly  and  rather  dis- 
tantly plicate-rugose  in  the  outer  half  with  plicate-crenulate 
margin.  StameJis  unequal,  with  three  anthers  slightly  exserted 
and  three  included ;  style  nearly  equalling  the  longer  stamens. 
Fruit  about  16  mm.  long,  subglobose,  not  trigo7i02is  and  scarcely 
furrowed.  "  i 

This  plant,  remarkable  for  its  combination  of  a  robust  habit  I 

with  small  but  finely  formed  flowers,  does  not  appear  to  have  ' 

been  known  until  recent  years  in  horticulture,  and  it  has  not 
hitherto  been  botanically  described.  It  is  reasonably  certain  that 
it  is  indigenous  in  the  region  of  Mt.  Pindus,  in  Northern  Greece, 
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and  it  may  be  the  form  recorded  by  Boissier  and  Halacsy  for  Mt. 
Qi^ta  and  for  Boeotia,  the  home  of  the  Narcissus  of  classical  legend. 
It  flowers  during  May  in  English  gardens  and  about  a  month 
later  in  the  mountains  of  Greece. 

4.  Narcissus  recurvus  Haworth. 

Drooping-leaved  saffron-rim  of  Haworth. 

Old  Pheasant's  Eye  Narcissus  auct.  recent,  et  hort. 

Narcissus  recurvus  Haworth  Syn.  PL  Succ.  App.  331  (1812) ; 
Narciss.  Eevis.  151  (1819);  Men.  Narciss.  15  (1831) ;  Sweet  Brit. 
Fl.  Garden,  No.  188  (1833) ;  N.  curvilohus  Salisb.  MS. 

Icon. — Sweet,  I.  c.  No.  188. 

Bulb  large,  subrotund-ovoid,  30-35  mm.  in  diameter  when 
cultivated  but  smaller  when  w'ild,  outer  scales  pale  brown  with 
fine,  darker  veins.  Leaves  large,  recurved  and  drooping  in  upper 
quarter,  about  as  long  as  the  scape,  10-13  mm.  broad,  glaucous, 
obscurely  keeled  and  channelled  in  lower  half  and  nearly  flat 
above.  Scape  30-45  cm.  long,  2-edged  but  little  compressed, 
strongly  striate,  rather  stout.  Spathe  moderately  long  and  thick; 
pedicel  stout,  almost  equalling  the  uppermost  part  of  the  scape. 
Flower  scented,  6-6'5  cm.  in  diameter,  with  rather  broad,  slightly 
flattened,  deep  green  tube  and  snow-w4iite  perianth,  of  unusually 
constant  form,  slightly  greenish  at  the  very  base ;  perianth- 
segments  thick,  shortly  narrowed  and  imbricate  below,  the  oiiter 
oval,  truncate  or  retuse,  mucronate,  the  inner  ovate-oblong ,  obtuse, 
mucronate,  all  rigidly  arcuate-recurved  with  laterally  inflexed 
margins.  Corona  undulate- cupiular  with  margins  ascending  from 
a  rather  nan'ow  centre,  rather  large,  12-14  mm.  broad  and 
3-3-5  mm.  deep,  green  in  the  central  half  and  chrome-yellow 
beyond,  with  a  rather  broad  edge  of  deep  red,  within  which  a 
whitish  zone  may  rarely  appear  after  maturity,  much  plicate- 
rugose  w'ith  irregularly  plicate-crcnulate-dentate  margin.  Stamens 
very  unequal,  with  three  anthers  slightly  exserted  and  three 
distinctly  falling  short  of  the  perianth-tube ;  anthers  shorter 
and  relatively  broader  than  in  the  other  species  of  the  section, 
with  paler  coloured  pollen.  Style  included  or  very  shortly 
exserted,  sometimes  equalling  the  shorter  stamens,  sometimes 
almost  as  long  as  the  longer  ones.  Fruit  large,  nearly  20  mm. 
long,  more  or  less  irregularly  subrotund-irilobate,  with  three  deep 
furrows. 

/3  gracilior  Haworth  Mon.  Narciss.  15  (1831). 

Leaves  much  narrower  than  in  the  type,  glaucescent,  less  flat, 
a/cw  only  recurved,  the  others  generally  as  tall  as  the  slenderer 
scape ;  red  margin  of  the  corona  often  narrow. 

The  description  of  the  variety  gracilior  has  been  adopted  from 
Haworth. 

N.  recurvus,  which  has  not  hitherto  been  reported  as  a  wild 
plant,  has  the  appearance  of  indigcnity  in  a  few  localities  (alt. 
.4-6000  ft.)  in  the  Valais  of  Switzerland,  where  it  flowers  early  in 
June.  Its  origin  in  cultivation  is  not  certainly  known,  but  it 
seems  to  have  been  a  rare  plant  introduced  about  the  beginning 
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of  the  nineteenth  century  into  British  Nurseries,  in  which  it  must 
have  very  rapidly  increased,  as  might  indeed  be  expected  from  its 
vigorous  habit  of  growth.  It  flowers  abundantly  in  our  gardens 
about  the  middle  of  May,  but  does  not  respond  to  forcing  or  pot- 
culture.  Its  very  purely  coloured  and  fantastically  symmetrical 
flowers  are  perhaps  moi-e  beautiful  than  those  of  any  other  wild 
Poet's  Narcissus. 

5.  Narcissus  majalis  Curtis. 

Late  purple-ringed  Daffodill  of  Parkinson. 
Middle-sized  May-flowering  Narcissus  of  Haworth. 

Narcissios  majalis  Curtis  Bot.  Mag.  sub.  1. 193  (1793);  Haworth 
Narciss.  Eevis.  150,  excl.  syn.  (1819) ;  N.  ixitellaris  Haworth  Syn. 
PI.  Succ.  App.  331  (1812)  non  Salisbury;  N.  poeticus  Linn.  Herb., 
et  L.  ap.  Haworth  Mon.  Narciss.  15,  excl.  var.  y  (1831). 

N.  medio  imrpureits  serotinus  Park.  Par.  76  (1629) ;  N.  medio 
imrpureus  J.  Bauhin  Hist.  PI.  ii.  600,  cum  icone  (1651)  ;  Eay 
Hist.  ii.  1133,  ex  parte  (1688). 

Bulb  ovoid  or  ovoid-elongate,  25-30  mm.  in  diameter  when 
cultivated,  smaller  wild,  outer  scales  pale  brown  with  darker  veins. 
Leaves  erect,  shorter  than  the  scape,  7-9  mm.  broad,  glaucesceut, 
obscurely  keeled  and  channelled.  Scape  25-40  cm.  long,  2-edged 
and  much  compressed,  striate,  rather  stout.  Spathe  of  moderate 
size  and  thickness ;  pedicel  flattened,  rather  stout.  Flower 
scented,  5'5-7  cm.  in  diameter,  with  rather  broad,  slightly 
flattened,  deep  green  tube  and  snow-white  perianth  tinged  with 
yellow  at  the  base;  perianth- segments  rather  thick,  imbricate 
below  with  irregularly  waved  or  recurved  margins,  the  outer 
obovate- oblong,  rounded-obtuse,  mucronate  and  slightly  recurved, 
the  inner  oval  or  oblong,  rounded-obtuse  or  subacute,  spreading. 
Corona  shortly  cupular  with  margins  suberect  from  a  broad,  flat 
base,  rather  large,  12-14  mm.  broad  and  al)0ut  3  mm.  deep, 
chrome-yellow  with  a  green  base  and  above  a  narroiv,  clear  white 
zone  within  the  rather  narrow  crimson  edge,  finely  and  closely 
plicate-rugose  beyond  the  flat  base  with  finely  plicate-crenulate- 
dentate  margin.  Stamens  unequal,  three  anthers  slightly  exserted, 
three  included  in  the  perianth-tube  ;  style  equalling  the  louger 
stamens.  Fruit  about  15  mm.  long,  triangular-obovoid,  scarcely 
furrowed. 

^  patellaris,  nov.  comb. 

Purple-circled  Daffodill  of  Gerard. 

Great  white  purple-ringed  Dafi'odill  of  Parkinson. 

Large,  broad,  May-flowering  Narcissus  of  Haworth. 

N.  patellaris  Salisb.  Prod.  225  (1796);  Haworth  Mon.  Narciss. 
15  (1831);  N.poeticus  Smith  Eng.  Bot.  275  (1795). 

N.  medio  purpureiis  Gerard  Herb.  108,  cum  icone  (1597) ; 
N.  latifoliiis  vii  Clusius  Hist.  Ear.  PI.  ii.  157  (1601) ;  N.  albus 
magno  odore  flore  circulo  pallido  C.  Bauhin  Pin.  48  (1623) ;  N. 
medio  purpureus  maximus  Park.  Par.  76  et  75,  fig.  2  (1629) ;  N. 
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viedio-'purimreus  magno  /lore ;  folio  latiore  J.  Bauhin  Hist.  PI.  ii. 
600  (1651) ;  N.  medio  intrinireus  magno  /lore  latiore  Eay  Hist.  ii. 
1133  (1688). 

/cones.— Eng.  Bot.  275,  as  N.  j^oeticus  ;  Nost.  tab.  fig.  6-9. 

Leaves  nearly  as  long  as  the  scape,  9-13  mm.  broad,  glaucous, 
keeled  and  channelled  almost  throughout.  Scape  40-50  cm.  long, 
finely  striate,  slender  and  attenuate  upwards.  Spathe  rather 
larger  and  thicker  tlian  in  the  type ;  pedicel  slender.  Perianth- 
segments  sometimes  broader  than  in  the  type,  with  more  regularly 
reflexed  margins.  Corona  a  little  more  deeply  cupular  than  in 
the  type,  ivith  a  rather  broad  white  zone  heloiu  the  moderately 
broad,  light  red  edge,  finely  but  irregularly  plicate-rugose  above 
the  fiat  base  with  finely  plicate-denticulate-_/z??iiriafe  margin. 
Style  equalling  or  barely  exceeding  the  shorter  stamens.  Other- 
wise as  in  the  type. 

Of  N.  majalis  in  a  wild  state  very  little  is  positively  known, 
but,  judging  from  herbarium  material,  it  appears  to  bo  the  late- 
flowering  Poet's  Narcissus  regarded  as  a  native  of  Montpelier,  in 
S.  France,  since  the  time  of  Magnolius.  It  also  occurs,  of  doubt- 
ful nativity,  at  Champigne,  Dep.  Maine-et-Loire  (Boreau,  1852,  in 
Herb.  Kew),  and  perhaps  in  other  French  localities.  A  western 
European  origin  is  attributed  to  it  by  Parkinson. 

The  variety  iMtellaris — a  larger  plant  with  flowers  often  of 
similar  size — was  thought  by  Clusius  to  have  come  from  Styria, 
and  Salisbury,  possibly  from  independent  information,  also  states 
that  it  grows  wild  in  the  Alps  of  Styria  and  Kartschia.  On  the 
other  hand,  Parkinson  refers  to  it  as  obtained  from  Constantinople. 
As  no  wild  specimen  has  been  traced  in  herbaria,  its  origin  remains 
uncertain,  but  it  would  appear  probable  on  general  grounds  that, 
like  the  specific  type,  it  came  from  Western  Europe.  A  not  un- 
likely habitat  is  the  Pyrenees. 

As  garden  plants  both  type  and  variety  have  been  very  long 
in  cultivation  in  Britain  and  on  the  Continent.  Johann  Bauhin 
noticed  the  type  in  gardens  at  Bale,  and  refers  to  it  as  growing 
also  in  Belgium,  Germany  and  England.  The  var.  patellaris  was 
observed  by  Clusius  at  Frankfort,  and  is  the  N.  medio  purjmrcus 
of  Gerard,  apparently  the  best  known  Poet's  Narcissus  of  the 
English  gardens  of  his  day.  Gerard's  name,  however,  may  have 
included  the  specific  type  as  well  as  the  variety,  for  Parkinson 
shows  that  both  of  them  were  grown  with  us  at  a  little  later  date. 
Further  evidence  of  the  former  frequency  of  the  var.  patellaris  is 
afforded  by  its  escape  and  naturalization  in  Kent  and  other 
localities  towards  the  close  of  the  eighteenth  century,  which  led 
to  its  inclusion  as  a  British  plant  in  English  Botany  and  other 
subsequent  floras.  It  is  only  during  tlio  last  twenty  years  that 
the  species  has  become  scarce  in  English  gardens,  and  the  var. 
patellaris  is  no  longer  easily  obtainable. 

A^.  majalis  flowers  in  our  gardens  in  INIay,  a  little  before  the 
var.  patellaris,  which  is  almost  the  last  member  of  the  grdup 
to  come  into  bloom. 
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Series  2.     Eadiiflori. 

6.  Narcissus  radiiflorus  Salisbury. 
Narrow-leaved  saffron-rim  of  Haworth. 

Narcissus  radiiflorus  Salisb.  Prod.  225  (1796),  et  Trans.  Horfc. 
Soc.  i.  365,  escl.  syn.  (1812) ;  Haworth  Narciss.  Eevis.  149  (1819) ; 
Koch  Synopsis,  ed.  2,  811  (1843);  Parlatore  Fl.  Ital.  iii.  118 
(1858)  ;  N.  angustifoli^is  Haworth  Mon.  Narciss.  14  (1831)  ; 
N.  poeticus  subsp.  radiiflorus  Baker  Amaryll.  12  (1888) ;  N.jioeticus 
subsp.  angustifolius  Ascherson  &  Grabner  Synopsis,  iii.  397,  sensu 
lato  (1906) ;  N.  yoeticus  race  N.  radiiflorus  Eouy  Fl.  Fr.  xiii.  54, 
sensu  lato  (1912). 

N.  medio  purptireus  prcecocissimus  Gerard  Herb.  108,  cum 
icone  (1597)  ? 

Icones. — Curtis  Bot.  Mag.  193,  as  N.  angustifolius  (nomen 
confusum) ;  Nost.  tab.  fig.  3-5. 

Bulb  ovoid,  rather  small,  about  25  mm.  in  diameter  (cult.), 
outer  scales  whitish-brown,  with  well-marked,  darker  veins. 
Leaves  erect,  nearly  equalling  the  scape,  5-8  mm.  broad,  green  or 
glaucescent,  keeled  and  slightly  channelled.  Scape  30-40  cm. 
long,  compressed  and  2-edged,  striate,  slender.  Spathe  thinly 
membranous ;  pedicel  slender,  sometimes  elongate.  Flowers 
strongly  scented,  6-7  cm.  in  diameter,  with  slender,  light  green 
tube  and  stellate,  greenish-ivhite  perianth  tinged  with  yellow  at 
the  base ;  perianth- segments  cuneately  narroioed  below,  not  imbri- 
cate, the  outer  oblanceolate,  cuspidate  or  mucronate,  the  inner 
more  elliptical,  acute  or  subacute,  all  sp)reading  or  slightly  waved. 
Corona  cupular,  suberect  from  a  narrow  base,  small,  8-10  mm. 
broad  and  2-2|  mm.  deep,  bright  yellow  edged,  sometimes  broadly, 
with  deep  red,  plicate-rugose  with  unevenly  but  closely  plicate- 
crenulate-dentate  margin.  Stamens  subequal;  anthers  all  exserted 
from  the  perianth-tube,  the  upper  nearly  reaching  the  edge  of  the 
corona  (exceeding  it  before  dehiscence).  Style  variable,  sometimes 
slightly  exceeding  the  longer,  sometimes  only  equalling  the  shorter 
stamens.  Fruit  about  18  mm.  long,  linear-ellipsoid  or  narrowly 
pyriform,  terete,  not  trigonous  or  furrowed. 

N.  radiiflorus  seems  to  have  been  first  clearly  distinguished  as 
a  wild  plant  by  Koch,  who  records  it  for  the  neighbourhood  of 
Trieste  and  other  Austrian  localities,  as  well  as  the  Swiss  Valais. 
Its  occurrence  in  the  latter  province,  however,  may  be  doubted, 
for  Jaccard  (Cat.  Fl.  Valaisanne,  1895)  notes  it  only  for  the  extreme 
west  of  the  Valais,  where  N.  exertus  has  apparently  been  mistaken 
for  it.  It  seems  to  inhabit  also  Servia  and  Montenegro,  and 
probably  Bosnia,  but  tlie  more  northern  Austrian  habitats  where 
it  has  been  recorded  should  probably  be  referred  to  N.  stellaris, 
with  which  it  has  been  very  generally  confused. 

As  a  garden  plant,  N.  radiiflorus  may  possibly  be  the  N.  medio 
purpureus  p)i"<^cocissinius  of  Gerard,  but  was  unknown  to  Parkinson 
and  Eay.  It  was  evidently  noticed  in  cultivation  by  Curtis,  and 
was  famihar  to  Salisbury  and  Haworth,  since  whose  time  it  has 
been  regularly  grown  in  English  gardens  till  in  quite  recent  years 
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it  has  given  place,  like  N.  i^oeticus,  to  N.  exertus  var.  ornatus  and 
other  newer  forms. 

Both  in  its  native  habitats  and  in  British  gardens  it  flowers  in 
April,  and  its  stellate,  greenish-white  flowers  are  so  distinct  from 
those  of  the  other  cultivated  Poet's  Narcissi  that  it  certainly 
should  not  be  entirely  banished  from  our  gardens.  It  is  said  to 
be  one  of  the  species  from  which  early  flowers  are  obtainable  by 
forcing. 

7.  Narcissus  stellaeis  Haworth. 

Starry  purple-ringed  Daffodill  of  Parkinson. 
Long-petalled  sall'ron-rim  of  Haworth. 

Narcissus  stellaris  Haworth  Mon.  Narciss.  15  (1831) ;  Sweet 
Brit.  Fl.  Garden,  No.  132  (1833);  N.  seriorflorens  Schur  PI. 
Transs.  657  (1866)?;  N.  stellifiorus  Schur  in  (Esterr.  Bot. 
Zeitsch.  xix.  205  (1869) ;  N.  radiiflorus  auct.  mult,  non  Salisb. 
Prod. 

N.  latifolms  vi  Clusius  Hist.  Ear.  PI.  ii.  156  (1601) ;  N.  niveus 
ocloratus  circulo  rubello  C.  Bauhin  Pin.  48  (1623),  et  Pay  Hist.  ii. 
1133  (1688) ;  N.  medio  imrimreus  stellaris  Park.  Par.  76  et  75,  f.  4 
(1629) ;  N.  medio-iyurpureus  minor  J.  Bauhin  Hist.  PI.  ii.  600, 
cum  icone  (1651). 

Icon. — Sweet,  /.  c,  No.  132. 

Bulb  ovoid,  rather  small.  Leaves  erect,  shorter  than  the 
scape,  6-8  mm.  broad,  green  or  glaucous,  keeled  and  channelled. 
Scape  30-40  cm.  long,  2-edged  and  slightly  compressed,  striate, 
rather  slender  and  attenuate  above.  Spathe  thinly  membranous, 
rather  short ;  pedicel  slender.  Flower  scented,  5-5-6"5  cm.  in 
diameter,  or  perhaps  sometimes  larger,  with  light  green  tube 
and  stellate,  cjreenish-ivhite  perianth ;  i)erianth-segments  cuneatehj 
narrowed  beloio,  distant  throughout  and  not  imbricate,  the  outer 
cuneate-obovate,  the  inner  oblanceolate,  all  acute  or  sharply  mucro- 
nate,  spreading,  sometimes  undulate  or  twisted.  Corona  shortly 
cupular,  rather  small,  about  10  mm.  broad  and  2  mm.  deep,  yellow 
with  a  very  narrow)  ivhite  zone  within  the  narrow  scarlet-red  edge, 
margin  finely  plicate-creuulato.  Stamens  subequal,  with  all  the 
anthers  more  or  less  exserted.  Style  not  exceeding  stamens. 
Fruit  about  15  mm.  long,  shortly  ellipsoid  or  obovoid,  triyoiious 
and  furrowed. 

Description  adopted  chiefly  from  Haworth  and  Sweet. 

This  species,  first  distinguished  by  Clusius,  is  widely  distri- 
buted in  the  mountainous  regions  of  Austria  from  the  Tyrol  to 
Transylvania,  in  which  province  what  appears  to  bo  a  form  of  it 
has  been  descril^ed  under  the  name  of  N.  scriorjlorens  Schur.  It 
may  also  occur  in  the  Balkan  Peninsula. 

Although  known  to  Parkinson  and  Haworth,  it  does  not  seem 
to  have  been  extensively  grown  at  any  period  in  English  gardens, 
possibly  because  it  does  not  readily  flourish  under  cultivation.  It 
is  a  late-flowering  plant,  never  blooming  before  May,  and  often 
during  Juno  in  its  natural  stations. 
Journal  of  Botany,  Dec.  1915.     [SurrLEMENT  II.]        <j 
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8.  Narcissus  poetarum  Haworth. 
Saffron-cupped  Narcissus  of  Haworth. 

Narcissus  iwetarum  Ha^Yorth  Mon.  Narciss.  14  (1831) ;  N. 
poeticiis  var.  grandiflorus  Sabine  MS.  ap.  Herbert  Amaryll.  317 
(1837) ;  N.  poetictts  var.  poetarum  Burbidge  &  Baker  Narciss. 
85  (1875). 

Bulb  ovoid,  rather  small,  about  25  mm.  in  diameter,  outer 
scales  greyish-brown  with  strongly  marked  dark  veins.  Leaves 
erect  or  sometimes  ^vith  drooping  tips,  nearly  equalling  the  scape, 
8-11  mm.  broad,  rather  glaucous,  channelled  and  slightly  keeled. 
Scape  30-50  cm.  long,  little  compressed,  obscurely  striate,  slender. 
Spathe  rather  thickly  membranous,  narrow  and  very  long  (equal- 
ling or  exceeding  7  cm.) ;  pedicel  slender,  elongate.  Flower 
strongly  scented,  about  7  cm.  in  diameter,  with  relatively  short, 
scarcely  flattened,  green  tube  and  snow-white  perianth ;  perianth- 
segments  not  imbricate,  much  narrowed  and  scarcely  contiguous 
below,  elliptic-obovate,  subacute  and  sometimes  mucronate,  all 
spreading  and  more  or  less  irregularly  undulate.  Corona  sub- 
discoid,  about  13  mm.  broad,  deep  yellow  suffused  throughout 
until  bright  red,  but  soon  becoming  paler,  strongly  and  irregularly 
plicate-rugose  with  plicate-crenulate-dentate  margin.  Stamens 
subequal,  with  all  the  anthers  more  or  less  exserted;  style 
exserted,  a  little  exceeding  the  longer  stamens.  Fruit  15-18  mm. 
long,  narroioly  ellipsoid,  scarcely  trigonous  or  furrowed. 

This  distinct  and  beautiful  Narcissus,  w^hich  flow^ers  in  English 
gardens  during  April,  is  not  known  as  a  wild  plant  and  was  first 
brought  to  notice  by  Haworth  in  1831.  As  an  early-flowering 
member  of  tlie  series  Badiiflori  it  may  be  suspected  to  have 
originated  in  South-eastern  Europe. 

9.  Narcissus  exertus,  nov.  comb. 
Middle  flowering  Narcissus  of  Haworth. 

Narcissus  exertus  nov.  comb. ;  N.  majalis  f3  exertus  Haworth 
Narciss.  Eevis.  150  (1819) ;  N.  poeticus  var.  y  Haworth  Mon. 
Narciss.  15  (1831) ;  N.  longipetalus  Schleicher  in  Steudel  Nomen- 
clator  (nomen  nudum) ;  N.  radiiflorus  auct.  nonnull.  non  Salisb. 
Prod. 

N.  albus  circulo  croceo  vel  luteo  C.  Bauhin  Pin.  49  (1623 )  ?  ; 
iV.  medio  croceus  serotinus  Park.  Par.  74  (1629)  ? ;  N.  unijlorus 
foliis  ensiformibus  scypho  brevissimo  Haller  Hist.  n.  1250 
(1768). 

Icon. — Eedoute  Liliacea,  iii.  160,  as  N.  pioeticus. 

Bulb  ovoid,  small,  20-25  mm.  in  diameter  (wild),  outer  scales 
pale  brown.  Leaves  erect,  rather  shorter  than  the  scape,  6-9  mm. 
broad,  green  or  glaucescent,  folded  below  but  becoming  flattened 
above,  obscurely  keeled.  Scape  30-40  cm.  long,  compressed  and 
2-edged,  ^tvidiXe,  very  slender.  Spathe  thinly  membranous;  pedicel 
very  slender,  of  variable  length.  Flower  scented,  5-6*5  cm.  in 
diameter,  with  slender,  pale  green  tube  and  snow-white  perianth 
of  variable  form,  tinged  with  yellow  at  the  base;  perianth-segments 
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cuneate-hasecl  or  less  commonly  shortly  narrowed  and  imbricate 
beloiu,  often  twisted  and  usually  not  contiguous,  lanceolate,  elliptic, 
oval  or  obovate,  more  or  less  acute  or  the  outer  sometimes  obtuse 
and  mucronate,  spreadincj,  recurved  or  irrerjularly  U7idulate. 
Corona  flat  and  discoid,  or  rarely  slightly  convex,  12-13  mm. 
broad,  chrome-yellow  or  slightly  green  about  the  centre,  edged,  at 
times  rather  broadly,  with  orange-red  or  orange  (with  no  white 
zone),  faintly  plicate-rugose  with  irregularly  and  often  obscurely 
plicate-crenulate-dentate  margin.  Stamens  subequal ;  anthers  all 
exserted,  the  three  lower  just  emerging  from  the  perianth-tube. 
Style  of  variable  length,  sometimes  equalling  the  shorter  stamens, 
sometimes  exceeding  the  longer  ones.  Fruit  about  15  mm.  long, 
ellipsoid,  someiohat  trigonous  and  furrowed. 

(3  GENATUS,  nov.  var. 

N.  pioeticus  var.  ornatus  Barr  in  Fl.  et  Pomol.  101  (1884)  et 
hort.,  non  N.  ornatus  Haworth. 

Bulbus  ovoideus,  25-30  mm.  in  diametro.  Folia  erecta,  scapo 
paululum  breviora,  8-10  mm.  lata,  glaucescentia,  inferne  plicata  sed 
apicem  versus  complanata,  obscure  carinata.  Scapus  30-45  cm. 
longus,  ancops,  tenue  striatus,  gracilis,  spatha  modice  membranacea 
pedicelloque  gracillimo  pra3ditus.  Flores  odorati,  5'5-6-5  cm.  in 
diametro,  perianthii  tubo  gracili  pallido  et  segmentis  niveis  (basi 
luteo-tinctis)  sa3pissime  obovatis,  rotundato-obtusis  vel  cxteriori- 
bus  qua3  paulo  latiora  sunt  truncato-mucronatis,  omnibus  i)tfra 
angustatis  basin  versus  vix  imbricatis,  p)atentibus  fere  planisque 
vel  interioribus  undulatis,  rarius  omnibus  recurvatis.  Corona 
subdiscoidca  10-13  mm.  lata,  lutea  ora  angusta  coccinea  intra 
quam  cir cuius perangust as  albus  explicatur  circumscripta,  margine 
tenuiter  plicato-crenulato-serrato  obscure  plicato-rugosa.  Stamina 
siibcequalia,  antheris  omnibus  plus  minusve  exsertis.  Stylus  vix 
exsertus,  staminibus  baud  longior.  Fructus  circa  18  mm.  longus, 
obovato-ellipsoideus,  obtuse  trigonus,  sulcatus. 

Planta  originis  incertye,  probabiliter  e  Gallia  Narbonensi  ablata, 
et  fortasse  inter  N.  exertum  et  N.  majalem  hy])rida. 

Bulb  larger  than  in  the  type,  25-30  mm.  in  diameter.  Leaves 
also  slightly  larger,  glaucescent.  Scape  30-45  cm.  long,  finely 
striate,  slender,  but  less  so  than  in  the  type  ;  spathe  moderately 
thick.  Flower  5-5-6-5  cm.  in  diameter ;  outer  perianth-segments 
more  or  less  broadly  obovate,  retuse-raucronate,  inner  ones  rather 
narrower,  cUiptic-obovate,  rounded-obtuse,  all  usually  cuncatc-based 
and  scarcely  imbricate  below,  spreading  and  nearly  Hat  or  the 
inner  waved,  more  rarely  all  recurved.  Corona  sub-discoid  and 
nearly  flat,  10-13  mm.  broad,  chrome-yellow  with  a  narrow, 
scarlet-rod  edge  and,  at  maturity,  a  very  narrow  white  ring  within 
it ;  obscurely  plicato-rugoso  with  finely  plicate-crouulate-sorrate 
margin.  Stylo  justexsortod  from  the  perianth-tube,  not  exceeding 
the  stamens.  Fruit  larger  than  in  tlio  typo,  about  18  mm.  long, 
obovate-cllipsoid,  bluntly  tr/go)ious,  furrowed.  Otherwise  as  in 
the  typo. 

N.  exertus,  a  May-ilowering  species  perhaps  contiuod  to  Switzer- 
land, appears  to  have  been  distinguished  by  Caspar  Bauhin  and  by 
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Haller  but  has  been  commonly  identified  during  the  past  century 
with  N.  radiiflorus. 

Parkinson  seems  to  have  been  acquainted  with  it  as  a  rare 
garden  plant  and  Haworth  described  it  from  a  London  nursery, 
but  there  is  no  evidence  of  its  having  been  at  any  time  commonly 
cultivated  in  Britain. 

The  variety  ornatus,  introduced  into  cultivation  from  the 
South  of  France  through  the  Paris  firm  of  Vilmorin  about  the 
year  1870,  is  now  one  of  the  most  abundant  of  garden  Narcissi  in 
Western  Europe.  Its  precise  origin  is  not  known,  but  it  may  be 
suspected  from  the  colouring  and  fine  plication  of  its  corona,  as 
well  as  the  form  of  its  fruit,  to  be  a  hybrid  of  N.  exertus  with 
N.  majalis.  Such  a  parentage,  however,  is  rendered  doubtful  by 
its  flowering  in  April  instead  of  May,  and  the  facility  with  which 
it  may  be  forced  into  bloom  still  earlier.  It  has  hitherto  been 
regarded  solely  as  a  garden  plant,  but  as  it  is  believed  to  have 
been  originally  collected  and  probably  a  wild  form,  it  cannot  well 
be  excluded  from  an  arrangement  of  the  forms  of  Eu-Narcissus. 


Explanation  of  Floral  Plate. 

(Reproduced  from  original  drawings  by  R.  A.  Salisbury  now  preserved  in 

Herb.  Mus.  Brit.) 

Figs.  1  and  2. — Flowers  of  Narcissus  poeticus  L.  (labelled  tripodalis). 

Fig.  3. — Flower  of  N.  radiiflorus  Salisbury. 

Fig.  4. — Corona  of  N.  radiiflorus,  with  six  exserted  anthers  before  dehiscence. 

Fig.  5. — Opened  corona  and  perianth-tube  of  N.  radiiflorus,  showing  subequal 

stamens. 
Fig.  6. — Mature   flower   of    N.  patellaris    Salisbury,    showing    anthers    after 

dehiscence. 
Fig.  7. — Younger  flower  of  N.  patellaris,  showing  anthers  before  dehiscence. 
Fig.  8.— Corona  of  N.  patellaris,  with  three  exserted  anthers. 
Fig.  9. — Opened  corona  and  perianth-tube  of  N.  patellaris,  showing  unequal 

stamens. 


Explanation  of  Plate  showing  Fruits. 
(All  developed  in  water.) 

Figs.  1  and  la. — Fruit  of  cultivated  Narcissus  poeticus,  with  transverse  section. 

Figs.  2  and  2a.—     „      „  Pyrenean  ,,  „  ,,  ,, 

Figs.  3  and  3a. —     ,,      ,,  N.  hellenicus,  with  transverse  section. 

Figs.  4  and  4a. —     ,,      ,,  A',  recurvus,      ,,  ,,  ,, 

Figs.  5  and  oa. —     ,,      „  N.  majalis  var.  patellaris,  with   transverse   section, 

and  showing  thickly  membranous  spathe. 
Figs.  6  and  6a. —     ,,      ,,  N.  radiiflorus,  with  transverse  section,  and  showing 

thinly  membranous  spathe. 
Figs.  7  and  7a. —     ,,      ,,  N.  exertus  var.  ornatus,  with  transverse  section. 
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Jamaica  Botanists.    104  ;    Flora  of 

(rov.).  116 


INDEX 


Japanese  Algae,  212  ;  Mosses,  288 
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cos- 

14; 

=  200 


CORRIGENDA. 

P.  13,  last  line,  dele  "  Sprong." 

P.  25,  1.  5  from  top,  for  "  the  conifer  CalUtris"  read  "  Casuarina." 

P.  31, 1. 10  from  top, for  "  CulUtrig"  read  '•  Casuanna.'' 

P.  72,  1.  1,  for  "  lloniton  "  read  "  Toniuay." 

P.  200,  1.   2()   from   bottom.      The   "  undescribed   species"   =   Zexmenia 

cohiinhiana  Blake  (see  p.  306). 
P.  255,  1.  6  from  top,  for  "  Washington  "  read  '•  Darlington." 
P.  308,  1.  8  from  top,  for  "  Devon  "  read  "  Dorset." 


p.  335,  1.  9  from  bottom,  after  "  arbitrary  "  add  "  in  many  cases  "  :   1.  17 

for  "((/)"  read  "(^)." 
P.  337,  1.  16  from  top,  add  "  excl.  var.  lutij'oliu.^.' 


PRINXEP    IIY    WKST     NEWMAN    AND   CO.,    HATTON    OAnDEN,    LONDO.N.    I..C. 


University  of  Toronto 
Library 


■n, 


'  -?/ 


DO  NOT 

REMOVE 

THE 

CARD 

FROM 

THIS 

POCKET 


V 


Acme  Library  Card  Pocket 
LOWE-M.^JITIN  CO.  Limittd 


